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BIOLOGICAL  INVENTORY 
CAPE  LA  CROIX  CREEK  WATERSHED 
CAPE  GIRARDEAU  COUNTY,  MISSOURI 


INTRODUCTION 

This  report  is  the  end  product  of  an  eight-week  survey  of  the 
biological  elements  of  the  Cape  La  Croix  Creek  watershed  near  Cape 
Girardeau,  Missouri.  The  purpose  of  this  study  was  to  identify  and 
quantify  the  biological  elements  and  to  gather  sufficiently  detailed 
information  to  permit  analysis  and  understanding  of  short-  and  long¬ 
term  local  and  regional  impacts  which  may  result  from  feasible  water 
resource  developments.  In  addition  to  obtaining  quantitative  data 
regarding  the  fauna  and  flora  at  designated  aquatic  and  terrestrial 
sites,  one  of  the  prime  purposes  of  this  inventory  was  the  qualitative 
evaluation  of  wildlife  habitats  found  in  the  project  area.  This  in¬ 
ventory  will  serve  as  part  of  a  planning  document  for  the  Cape  La 
Croix  Creek  watershed,  providing  environmental  information  to  be  con¬ 
sidered  in  the  identification  of  alternative  solutions  to  water  re¬ 
source  problems  in  the  area. 

Field  work  was  conducted  during  May  and  June,  1976.  This  restric¬ 
tion  in  time  affected  the  results  in  many  ways.  Virtually  all  migratory 
waterfowl  were  absent  at  the  time  of  the  inventory.  Aspection  of  the 
plant  community,  a  natural  annual  sequence  of  species  replacement 
throughout  the  growing  season,  limited  the  inventory  of  herbaceous 
plants  to  late- spring  species. 

In  addition  to  field  data  collection,  this  inventory  relied  upon 
compilation  of  pertinent  data  from  published  sources  and  consultation 
with  acknowledged  specialists.  In  this  way  it  was  possible  to  fill  a 
number  of  gaps  in  the  data  caused  by  the  eight-week  late-spring  time 
restriction. 


DESCRIPTION  OF  THE  STUDY  \KEA 


The  Cape  La  Croix  Creek  watershed  encompasses  approximately  22 
square  miles  (14,100  acres)  of  urban,  rural,  and  developing  lands,  all 
lying  within  Cape  Girardeau  County  in  southeast  Missouri  (Fig.  1).  The 
stream  flows  from  the  wooded  hills  and  undeveloped  areas  north  of  Cape 
Girardeau,  through  major  residential  and  commercial  districts  in  the 
city,  and  empties  into  the  Mississippi  River  at  approximately  river  mile 
50  above  the  mouth  of  the  Ohio  River  south  of  Cape  Girardeau.  The  water¬ 
shed  includes  about  70%  of  the  city  of  Cape  Girardeau,  a  community  of 
approximately  35,000  persons.  Extensive  development  in  the  upland  por¬ 
tions  of  the  watershed  has  been  projected  by  both  the  City  of  Cape 
Girardeau  and  the  Southeast  Missouri  Regional  Planning  Commission. 

The  physical  geology  of  the  study  area  is  discussed  in  depth  by 
Bratton  (1974) .  His  discussion,  plus  zoogeographic  notes  by  Pflieger 
(1971)  provide  the  basis  for  the  following  summary. 

Four  distinct  physiographic  regions  occur  in  Missouri.  Of  these, 
two  occur  in  the  project  area.  Cape  La  Croix  Creek  and  its  tributary 
streams  originate  in  the  Ozark  Uplands  region  and  flow,  for  most  of 
their  length,  through  this  region.  Just  south  of  Cape  Girardeau,  the 
stream  flows  onto  the  alluvial  plain  of  the  Mississippi  Embayment  of  the 
Southeastern  Lowlands  physiographic  region.  The  southern  rim  of  the 
Ozark  Uplands  region  is  highly  dissected  by  stream  channels.  The  allu¬ 
vial  plain  of  the  Southeastern  Lowlands  extends  upstream  along  many  of 
these  streams, creating  a  broad  transition  zone  between  the  two  physio¬ 
graphic  regions.  Cape  La  Croix  Creek  is  one  such  stream. 

Figure  2  depicts  the  gradient  of  Cape  La  Croix  Creek  and  Walker 
Creek  from  their  sources  to  the  junction  of  Cape  La  Croix  Creek  and  the 
Mississippi  River.  Station  locations  are  also  shown.  Based  upon  these 
data  and  the  biological  data  gathered  in  this  investigation,  station  1 
clearly  represents  Ozark  Uplands  and  the  wetland  at  station  6  and  the 
stream  at  station  3  are  typical  of  the  Southeastern  Lowlands.  Station  2 
probably  is  classified  best  as  representing  a  transition  zone.  Stations 
4  and  5  have  been  highly  modified  by  man, and  meaningful  classification 
based  upon  biological  criteria  is  often  impossible.  However,  topographic 
criteria  permit  tentative  designation  of  station  5  as  Ozark  Uplands  and 
station  4  as  transitory. 

South  of  Cape  Girardeau,  the  Ozark  Uplands  region  is  set  off  from 
the  Southeastern  Lowlands  by  a  steep  rocky  bluff  extending  southwestward 
in  a  curved  line.  This  bluff  line  constitutes  a  sharp  rise  of  20  to  80  m 
from  the  level  of  the  Lowlands  to  the  level  of  the  adjacent  uplands. 

The  present  topography  of  the  Ozark  Uplands  is  largely  crosional, 
with  the  greatest  relief  along  the  major  streams  where  dissection  has  pro 
ceeded  most  rapidly.  An  important  stream  flow  characteristic  of  Cape  La 
Croix  Creek  in  this  region  is  that  it  is  a  losing  stream,  or  one  which 
loses  water  to  the  groundwater  system  (Bratton  1974) . 

The  topography  of  the  Southeastern  Lowlands  region  as  a  whole  is  a 
broad  plain  with  a  gentle  slope  to  the  south.  For  the  most  part,  the 
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Figure  2 


Approximate  gradient  of  Cape  La  Croix  and  Walker  Creeks, 
Cape  Girardeau  County,  Missouri,  showing  locations  of  the 
six  biological  sampling  stations  (based  upon  U.  S.  G.  S. 
topographic  maps,  7.5  minute  series.  Cape  Girardeau  and 
Cape  Girardeau  NE  quadrangles,  1967  ed.). 


Distance  upstream  from  moot 


surface  relief  is  less  than  3  m.  Cretaceous  and  Tertiary  sediments  are 
rarely  exposed.  These  older  deposits  are  overlain  by  alluvium  ranging 
in  thickness  from  one  to  more  than  60  m,  and  in  the  uplands  they  are  over- 
lain  by  a  thick  mantle  of  loess.  The  alluvium  and  loess  were  deposited 
during  Pleistocene  and  Recent  times. 

Before  settlement,  much  of  the  Southeastern  Lowlands  consisted  of 
swamp,  and  during  times  of  flood,  the  area  was  inundated  by  the  Mississippi 
River.  Modification  began  in  1913  and  1914  with  the  diversion  of  a  number 
of  streams  eastward  along  the  northern  border  of  the  lowlands  to  the  Missis¬ 
sippi  River  south  of  Cape  Girardeau.  Construction  of  a  network  of  smaller 
drainage  ditches  eliminated  the  extensive  swamps  that  formerly  occupied 
the  Southeastern  Lowlands. 

The  climate  of  the  project  area  may  be  inferred  from  weather  service 
records  from  Cape  Girardeau.  Data  for  1975  show  a  temperature  range  from 
11°  F  to  95°  F  with  an  annual  mean  temperature  of  57.4°  F.  Annual  mean 
precipitation  is  44.83  inches.  Fifteen  years  of  records  exist. 

Seven  aquatic  and  seven  terrestrial  sampling  sites  were  located 
within  the  Cape  La  Croix  Creek  watershed  (Fig.  1).  Specific  locations  of 
sampling  sites  are  found  in  Tables  1  (aquatic  sites)  and  2  (terrestrial 
and  wetland  transects). 

As  a  portion  of  the  larger  surface  water  quality  investigation  of 
the  Cape  Girardeau- Jackson ,  Missouri,  Metropolitan  Study  Area  conducted 
by  Southeast  Missouri  State  University,  three  stations  in  Cape  La  Croix 
Creek  were  sampled  for  20  parameters  from  February  through  May,  1975,  at 
approximately  biweekly  intervals.  In  all,  seven  collections  were  made. 

The  monitoring  stations  were  located  in  the  watershed  as  follows:  station 
CLC-11  corresponded  closely  to  station  1  of  the  present  study;  station  CLC- 
5  to  station  4;  and  station  CLC-1  to  station  3.  These  data  have  been  sum¬ 
marized  in  Table  3. 

They  concluded,  based  upon  the  water  quality  standards  established 
by  the  Missouri  Clean  Water  Commission,  that  water  quality  in  the  study 
area  was  acceptable  for  existing  water  use.  Furthermore,  they  observed 
that  during  periods  of  "sufficient"  flow,  urbanization  did  not  appear  to 
degrade  water  quality.  As  this  was  a  short-term  investigation,  they 
cautioned  that  this  might  not  be  true  during  the  low-flow  periods  of 
late  summer  and  early  autumn  (Southeast  Missouri  State  University  1975) . 

These  data  also  characterize  the  existing  water  quality  of  the  Ozark 
Uplands  (station  CLC-11),  through  the  urban  areas  of  Cape  Girardeau  (sta¬ 
tion  CLC-5),  to  the  Southeastern  Lowlands  (station  CLC-1). 

Although  Cape  La  Croix  Creek  flows  through  these  distinct  areas,  the 
overall  effect  upon  the  baseline  water  quality  appears  to  be  minimal:  of 
20  parameters  measured,  15  did  not  demonstrate  any  significant  differences 
(0.05  level)  among  stations  (Table  3).  In  general,  concentrations  appeared 
to  increase  from  upstream  to  downstream. 

The  five  parameters  demonstrating  significant  differences  (0.05  level) 
among  stations  included  dissolved  oxygen,  total  solids,  hardness,  total 


8 


Table  3.  Relationships  among  mean  concentrations1  of  physical  and 

chemical  parameters  observed  at  three  stations  in  Cape  La  Croix 
Creek  February  through  May,  19752. 

S  T 

A  T  I  0  N  S 

PARAMETERS3 

CLC-1 

CLC-S 

CLC-11 

Flow  (cfs) 

9.56 

6.00 

Hydrogen  Ion  Concentration 

as  pH 

7.24 

7.40 

7.14 

Air  Temperature  (C) 

14.04 

17.00 

15.07 

Water  Temperature  (C) 

13.26 

13.34 

11.57 

Dissolved  Oxygen 

7.25 

10.76 

9.60 

Biochemical  Oxygen  Demand 

2.77 

1.93 

1.24 

Ammonia  Nitrogen 

0.070 

0.148 

0.027 

Organic  Nitrogen 

0.526 

0.359 

0.259 

Nitrate  Nitrogen 

0.570 

0.420 

0.539 

Nitrite  Nitrogen 

0.019 

0.018 

0.012 

Total  Phosphate 

0.320 

0.277 

0.145 

Soluble  Orthophosphate 

■ 

0.080 

0.082 

0.059 

Suspended  Solids 

130.5 

206.9 

21.0 

Total  Solids 

365.6 

401.0 

129.0 

Hardness  as  CaC03 

143.0 

122.6 

56.8 

Total  Alkalinity  as  CaC03 

126.3 

•106.3 

43.9 

Turbidity  (FTU) 

26.0 

20.4 

18.2 

Specific  Conductance  (ymho 

cm-1) 

242.0 

229.7 

117.1 

Fecal  Coliforms  (#  per  100 

ml) 

2917.1 

2020.6 

333.7 

Fecal  Streptococci  (#  per 

100  ml) 

8672.0 

7012.0 

2244.0 

xAny  two  means  underscored  by  the  same  line  are  not  significantly  differ¬ 
ent  (0.05  level)  by  the  Modified  New  Duncan  Multiple- Range  Test  (Kramer 
1956).  This  test  was  performed  following  a  model  1  analysis  of  variance 

2 Raw  data  used  for  analyses  appeared  in  Southeast  Missouri  State  Univer¬ 
sity  (1975). 

3As  mg  liter-1  unless  other  units  are  indicated. 
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alkalinity,  and  specific  conductance. 

Dissolved  oxygen  concentrations  were  significantly  lower  (0.05  level) 
at  station  CLC-1.  As  the  farthest  downstream  sampling  point,  station  CLC-1 
receives  the  cumulative  organic  load  from  the  entire  Cape  La  Croix  Creek 
watershed  upstream.  This  was  reflected  in  biochemical  oxygen  demand  being 
highest  at  this  station  (Table  3).  It  is  therefore  not  unusual  for  dissolved 
oxygen  concentrations  to  be  lowest  there. 

The  remaining  four  parameters  showing  significant  differences  are 
interrelated  to  the  extent  that  each  reflects  the  natural  increase  in  both 
dissolved  and  particulate  solids  which  occurs  in  a  stream  system  from  source 
to  mouth.  These  parameters  have,  however,  been  influenced  and  increased  by 
urbanization,  primarily  as  storm  water  runoff. 

Amon?.  total  solids,  hardness,  total  alkalinity,  and  specific  conduct¬ 
ance,  station  CLC-ll  was  significantly  lower  (0.05  level)  than  either  sta¬ 
tions  CLC-5  or  CLC-1  (Table  3).  With  the  exception  of  total  solids,  the 
stations  exhibited  a  continued  downstream  increase  in  concentration.  Total 
solids,  which  includes  a  particulate  fraction  in  addition  to  the  dissolved 
fractions  included  in  hardness  (chiefly  Ca+2  expressed  as  CaC03),  total 
alkalinity  (chiefly  HCO3"  expressed  as  CaC03),  and  specific  conductance 
(which  includes  all  electrolytes  dissolved  in  water),  might  be  expected  to 
be  greater  in  the  urban  areas.  The  decrease  observed  downstream  at  station 
CLC-1  could  merely  be  the  result  of  particle  settling. 
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METHODS 

Terrestrial  vegetation.  The  dominant  plant  species  occurring  in  the 
Cape  La  Croix  Creek  watershed  were  recorded  during  field  reconaissance 
and  sampling.  Since  field  work  was  performed  in  May,  the  species  list, 
presented  later  as  an  inventory  table,  was  necessarily  limited  to  trees, 
shrubs,  spring  wildflowers,  and  other  early  species.  The  species  list 
was  not  intended  to  be  exhaustive  (primarily  because  of  aspection  and 
the  sampling  time  restrictions),  but  the  species  recorded  represent  the 
predominant  species  which  characterize  the  various  habitats. 

Nomenclature  follows  Mohlenbrock's  Guide  to  the  Vascular  Flora  of 
Illinois  (197S) ,  the  single  most  recent  and  complete  area  document  availa¬ 
ble. 


Intensive  sampling  in  floodplain  forest,  wooded  swamp,  and  upland 
forest  habitats  was  accomplished  by  transect  sampling.  Five  transects 
were  established  in  the  vicinities  ot  aquatic  sampling  stations  1,  2,  3, 

5,  and  6  (Fig.  1).  Transects  were  originally  proposed  to  include  only 
bottomland  forest/wooded  swamp  habitats.  During  field  reconaissance,  how¬ 
ever,  it  became  evident  that  bottomland  or  floodplain  forest  was  either 
(1)  reduced  to  a  small  band  along  the  stream's  edge  because  of  encroaching 
agriculture  or  urban  development  or  (2)  reduced  when  the  elevation  rose 
sharply  along  the  stream.  Consequently,  representative  stands  near  sta¬ 
tions  1,  3,  and  S  were  more  appropriately  termed  upland  forest  (Table  2). 

Each  transect  was  10  m  wide  and  100  m  long  (only  75  m  available 
near  station  5),  in  all  instances  extending  virtually  from  forest  edge  to 
forest  edge.  In  each  transect  all  vegetation  was  classified  and  recorded 
according  to  the  first  applicable  category  in  the  following  hierarchy: 

(1)  woody  stems  equal  to  or  greater  than  18  inches  dbh;  (2)  woody  stems 
greater  than  6  ft  tall  or  4  inches  dbh;  (3)  woody  stems  less  than  6  ft 
tall  or  4  inches  dbh;  and  (4)  herbaceous  stems  of  ground  cover  species. 

Results  of  each  transect  were  summarized  in  tabular  form.  Species 
composition  and  abundance  were  expressed  as:  (1)  the  number  of  trees 
greater  than  or  equal  to  18  inches  dbh;  and  (2)  the  number  of  individuals, 
dominance  (%),  and  ground  covered  (%)  for  each  species  in  the  categories 
overstory,  understory,  and  ground  cover,  respectively  (defined  above). 
Dominance  was  the  percent  composition  based  upon  basal  area:  [(total 
basal  area  of  given  species)  *  (total  basal  are?  of  all  species))  x  100. 
The  percent  ground  covered  by  each  species  was  determined  from  the  esti¬ 
mated  crown  areas  as  a  percent  of  the  total  area  sampled  in  each  transect. 


Aquatic  vegetation.  Four  wetland  types  were  present  in  the  Cape  La  Croix 
Creek  watershed:  type  3,  inland  shallow  fresh  marsh;  type  4,  inland  deep 
fresh  marsh;  type  5,  inland  open  fresh  water  or  lakes  and  ponds;  and  type 
7,  wooded  swamp.  While  type  5  wetlands  were  scattered  throughout  the 
watershed,  types  3,  4,  and  7  were  concentrated  in  the  southern  one-sixth 
of  the  watershed.  These  latter  wetlands  contained  the  greatest  diversity 
of  aquatic  macrophytes. 


Only  wetland  types  4  and  7  were  sampled  for  aquatic  macrophytes. 
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Type  3  wetlands  occupied  only  a  few  acres.  Analyses  in  the  wooded  swamp 
(type  7)  were  accomplished  as  discussed  above. 

I  Aquatic  macrophyte  quantitative  sampling  was  done  in  two  type  4 

wetlands,  each  containing  a  distinct  open  water  plant  community.  As 
transect  sampling  best  described  the  vegetation  changes  along  the  environ¬ 
mental  gradient  from  open  water  to  dry  land,  a  quantitative  sample  consisted 
of  a  transect  1  m  wide  (1)  from  the  "center"  deep-water  area  of  the  wetland 
to  beyond  the  shoreline  in  F-F'  and  (2)  from  shore  to  shore  in  wetland  G-G'. 
Thus,  representatives  of  the  hydrosere  succession  (attached  floaters, 
amphibious  state,  wet  meadow  stage)  were  included.  The  transect  continued 
until  the  encroaching  agricultural  or  urban  land  was  reached.  All  individ¬ 
uals  were  identified  and  counted. 

A  100  mz  area  was  sampled  in  type  4  wetlands.  While  this  exceeded 
the  81  ra2  proposed  for  two  transects,  it  was  considered  important  to  in¬ 
clude  the  complete  succession  of  species  present. 

Locations  of  the  aquatic  macrophyte  transects  are  presented  in  Table 
§  2.  The  first  transect  F-F'  was  in  a  wetland  dominated  by  arrow  arum  ( Pci - 

tandra  virginica),  lizard's-tail  ( Saururus  cemuus) ,  and  smartweed  ( Poly¬ 
gonum  spp.).  The  second  quantitative  sample  was  in  an  area  dominated  by 
yellow  pond  lily  ( Nuphar  luteion  ssp.  macrophyllum)  and  lizard's-tail.  Since 
this  second  wetland  was  not  extensive,  the  transect  ran  from  shore  to  shore. 


Inventory  tables.  Inventory  tables  were  prepared  for  terrestrial  and 
aquatic  species  known  or  likely  to  occur  in  the  project  area.  These  tables 
include  general  information  concerning  the  spatial  distribution  and  relative 
abundance  of  each  species  in  the  total  environment.  As  a  convenience  to  lay 
users,  families  within  each  major  group  (£.  e. ,  amphibians,  reptiles,  birds, 
and  mammals)  are  arranged  alphabetically  rather  than  phylogenetically.  Like¬ 
wise,  species  within  each  family  are  arranged  alphabetically. 

TVrelve  categories  were  established  for  the  inventory  tables  including: 
city,  suburban,  exurban,  agriculture,  old  field,  upland  forest,  wooded 
swamp,  open  fresh  marsh,  Cape  La  Croix  Creek  and  tributaries,  Mississippi 
River,  shallow  and  deep  fresh  marshes,  and  other  (parks,  estates,  and  ceme¬ 
teries).  These  generally  correspond  to  the  habitat  types  of  Figure  3. 

Fishes  were  not  included  in  the  12-category  tables  discussed  above. 
Similar  general  information  for  these  organisms  was  included  in  7-category 
tables  subdividing  the  aquatic  habitats  as  follows:  Mississippi  River, 
backwaters  and  oxbows,  open  fresh  marsh,  wooded  swamp  and  deep  and  shallow 
fresh  marshes,  and  Cape  La  Croix  Creek  (Southeastern  Lowlands,  Transitional, 
and  Ozark  Uplands).  Presentation  is  alphabetical. 


Maps,  two  maps  of  the  Cape  La  Croix  Creek  watershed  were  prepared  during 
•  this  inventory  (Figs.  1  and  3).  Figure  1  serves  as  a  base  map  and  to  locate 

sampling  sites.  The  base  map  was  drawn  from  U.  S.  G.  S.  topographic  maps, 

7. 5-minute  series.  Cape  Girardeau  and  Cape  Girardeau  NE  quadrangles  (1967 
editions) . 
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Figure  1,  sampling  sites,  locates  areas  of  point  and  transect  sam¬ 
pling  as  identified  in  Tables  1  and  2,  respectively.  It  should  be  noted 
that  the  transect  "arrows"  illustrated  on  the  map  are  not  intended  to 
represent  the  actual  length  of  the  transect.  In  most  cases,  transect 
lengths  were  too  short  to  permit  accurate  representation  of  length  on  the 
figure.  Rather,  the  "arrows"  on  Figure  1  are  intended  to  portray  the  loca¬ 
tion  and  general  orientation  of  the  transects. 

Figure  3  depicts  the  distribution  of  wildlife  habitat  types  in  the 
Cape  La  Croix  Creek  watershed.  In  general,  habitats  shown  are  those  used 
in  the  inventory  tables  discussed  above.  These  habitats  were  mapped  with 
reference  to  an  uncontrolled  aerial  photomosaic  (black-and-white)  and  a 
false-color  infrared  aerial  photograph.  Individual  habitat  subunits  of 
less  than  2  acres  were,  in  general,  not  plotted. 

The  category  old  field  probably  does  not  apply  in  the  project  area. 
Because  of  the  intensive  agriculture  practiced  in  the  area,  all  suitable 
cleared  land  is  under  cultivation.  Because  of  their  ephemeral  nature,  it 
was  felt  that  plotting  the  old  field  category  would  only  increase  the  rate 
of  out-dating  of  the  habitat  map.  Hence,  old  field  and  agriculture  habitats 
are  plotted  together. 

Sand  bars  and  mudflats  existed  in  the  project  area  only  as  small 
areas  along  the  immediate  course  of  Cape  La  Croix  Creek  and  its  tributary 
streams  and  the  Mississippi  River.  Sand  bar  and  mudflat  habitat  was  not 
plotted  separately  from  the  two  flowing  water  habitat  types  (.Cape  La 
Croix  Creek  and  tributaries  and  Mississippi  River )  on  the  habitat  map. 

Backwaters  and  oxbcws  are  aquatic  habitats  in  close  association 
with  the  Mississippi  River.  Because  of  their  proximity  to  the  river  and 
because  their  physical  and  biological  elements  vary  with  the  stage  of 
the  river,  backwater  and  oxbow  habitats  were  not  plotted  separately  from 
Mississippi  River  on  the  habitat  map. 

Four  wetland  types,  as  defined  by  Shaw  and  Fredine  (1956),  were 
present  in  the  project  area.  These  are  plotted  conveniently  on  Figure  3, 
wildlife  habitat  types,  as  they  are  synonymous  in  most  cases:  (1)  lakes 
and  ponds  corresponding  to  wetland  type  5,  inland  open  fresh  marsh;  (2) 
floodplain  forest  corresponding  to  wetland  type  7,  wooded  swamp ;  and 
marshes  and  wetlands  corresponding  to  wetland  types  3  and  4,  inland  shallow 
fresh  marsh  and  inland  deep  fresh  marsh,  respectively. 

It  should  be  pointed  out  that  designation  of  "floodplain  forest" 
habitat  type  was  not  based  upon  topographic  association  with  a  river  flood- 
plain.  Much  of  the  bottomland  forest  within  the  project  area  was  virtually 
indistinguishable  biologically  from  forest  on  adjacent  uplands.  Only  one 
forest  in  the  project  area  had  a  biological  community  which  showed  evidence 
that  periodic  and  prolonged  inundation  were  a  normal  part  of  its  ecology. 
This  will  be  discussed  below,  but  it  was  necessary  to  mention  that  only 
this  stand  is  indicated  on  Figure  3  as  floodplain  forest. 

The  remaining  wildlife  habitat  types  are  plotted  without  change. 
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Phytoplankton.  TVro  replicate  net  plankton  samples  of  30  to  60  liters  each 
were  collected  at  aquatic  sampling  stations  1  through  6  using  a  #25  plank¬ 
ton  net.  Sample  volumes  were  determined  by  water  turbidity.  Samples  were 
preserved  with  acidified  Lugol's  solution  and  later  volume-adjusted  to  1 00 
ml. 

Phytoplankters  were  counted  using  both  a  Sedgwick-Rafter  counting 
cell  under  160X  magnification  and  a  nannoplankton  counting  cell  under 
400X  magnification.  Two  to  five  Whipple  grids  were  counted  at  160X  on 
each  of  12  replicate  Sedgwick-Rafter  cells  prepared  for  each  of  the  rep¬ 
licate  plankton  samples.  In  addition,  five  Whipple  grids  were  counted  at 
400X  on  each  of  12  identically  prepared  nannoplankton  counting  cells. 

This  modification  of  standard  counting  methodologies  (Weber  1973)  has  been 
shown  to  increase  overall  counting  efficiency  and  to  reduce  the  coefficient 
of  variation  of  the  counts  obtained  (Woelkerling,  Kowal,  and  Gough  1976). 

Filamentous  species  were  recorded  in  100  p  units.  Diatoms  were 
recorded  during  initial  counting  as  Centrales,  Pennales,  or  the  lowest 
certain  taxonomic  level  for  the  readily  identifiable  forms  such  as  Fvagil- 
aria  spp.,  Melosira  spp.,  Navieula  spp.,  and  Nitzschia  spp.  All  plants 
were  identified  to  the  lowest  reasonable  taxa.  Densities  were  calculated 
by  the  formula: 


Number  per  liter  = 


C  •  1000  mm3/ml 
A  •  D  •  S  •  F 


where  C  =  the  number  of  each  organism  tallied;  A  =  area  covered  by  the 
Whipple  grid  (mm2);  D  ■  depth  of  the  counting  cell  (mm);  S  =  the  number 
of  grids  counted;  F  =  the  concentration  factor  of  the  sample  being  counted 
(liters/ml) . 

Diatoms  were  counted  and  identified  from  slides  prepared  by  a 
potassium  dichromate-hydrogen  peroxide  digestion  of  5  ml  of  sample  concen¬ 
trate.  The  samples  were  then  repeatedly  rinsed  with  distilled  water  and 
centrifuged  until  the  supernatant  was  clear.  The  diatoms  were  then  con¬ 
centrated  to  approximately  1  ml.  Permanent  slides  were  prepared  in  dupli¬ 
cate  by  adding  an  appropriate  volume  to  18  mm  No.  1  glass  coverslips. 

These  were  dried  and  affixed  to  glass  slides  with  Hyrax  high  refractive 
index  mounting  medium. 

Diatoms  were  grouped  as  described  earlier  and  percent  composition 
for  each  species  was  determined.  This  value  was  applied  to  the  appropriate 
group  total  and  reported  as  number  per  liter.  In  groups  where  only  empty 
diatom  frustules  were  recorded,  the  taxa  enumerated  from  the  prepared 
slides  were  recorded  as  present  (■*•).  Also,  species  present  in  concentra¬ 
tions  of  less  than  1  per  liter  were  recorded  as  plus. 

Those  species  recorded  as  present  were  included  in  the  total  number 
of  species  for  each  sample.  However,  since  no  numerical  values  were  ap¬ 
plied,  they  were  not  included  in  the  total  number  of  organisms  per  sample. 
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Zooplankton.  Two  replicate  net  plankton  samples  of  30  to  60  liters  were 
collected  at  aquatic  sampling  stations  1  through  6  using  a  #25  plankton 
net.  Sample  volumes  were  dependent  upon  water  turbidity.  Four  ml  of 
neosynephrine  nosedrops  were  added  to  each  sample  to  prevent  contraction 
of  non-loricate  rotifers  when  samples  were  preserved  after  15  to  30  minutes 
with  sufficient  formalin  to  achieve  a  5%  final  concentration. 

A  species  list  for  each  zooplankton  sample  was  prepared  by  scanning 
each  sample  with  a  stereo- zoom  microscope  at  10X  to  80X.  After  the  scan, 
the  sample  was  thoroughly  mixed  and  subsamples  were  withdrawn  using  an 
automatic  pipette.  Organisms  were  identified  and  counted  using  the  stereo¬ 
zoom  microscope  in  a  modified  Sedgwick-Rafter  counting  cell  holding  2.5  ml 
of  sample.  Two  entire  cells  were  counted  for  each  sample.  Identification 
slides  were  made  of  the  copepods,  cladocerans,  and  some  rotifers  and  ex¬ 
amined  with  an  interference  contrast  microscope  at  1000X  magnification  for 
species  determinations. 

Results  were  reported  as  number  per  liter  for  each  species.  Con¬ 
version  of  the  recorded  counts  was  based  upon  the  following  formula: 

Number  Species  A  per  liter  =  - — 


where  A  =  total  number  of  species  A  counted;  B  =  total  volume  sample 
counted  (ml);  C  =  volume  of  concentrated  sample  (ml);  and  D  =  volume  of 
sample  filtered  (liters). 

Those  species  observed  only  during  scanning  and  not  in  the  subsam¬ 
ples  counted  or  whose  densities  following  counting  and  calculating  were 
less  than  1  per  liter  were  recorded  as  present  (+) .  These  were  included 
in  the  total  number  of  species  for  each  sample. 


Benthos.  Five  quantitative  benthic  samples  were  collected  from  each  of 
six  aquatic  sampling  stations.  Sampling  was  done  with  a  6-inch  square 
Ekman  grab  at  stations  3,  4,  and  6  and  with  a  Surber  swift-water  sampler 
at  stations  1,  2,  and  5.  Substrate  composition  determined  which  sampling 
device  was  most  appropriate:  the  Ekman  sampler  for  softer  clay-silt- 
detrital  sediments  and  the  Surber  sampler  for  gravel,  rubble,  and  bedrock 
substrates . 

Samples  were  taken  at  equidistant  points  along  a  line  perpendicular 
to  the  longitudinal  axis  of  the  stream.  Sample  3  was  the  midstream  sample 
and  sample  1  was  nearest  the  right  bank  (facing  downstream)  at  each  sta¬ 
tion.  In  the  wetland  the  five  samples  were  spaced  at  approximately  equi¬ 
distant  points  from  the  center  of  the  wetland  to  the  shore,  samples  1 
through  5,  respectively. 

Benthic  samples  were  sieved  in  the  field  to  reduce  the  volume  of 
sample  and  all  material  retained  by  a  standard  30-mesh  sieve  was  preserved 
with  formalin  and  returned  to  the  laboratory  for  further  processing.  In 
the  laboratory  samples  containing  substantial  amounts  of  inorganic  sub¬ 
strate  were  floated  with  a  saturated  magnesium  sulfate  solution  to  separate 
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the  organisms  from  the  substrate.  After  flotation,  the  residue  was  examined 
under  a  stereoscopic  microscope  to  retrieve  snails,  fingernail  clams,  and 
other  organisms  which  did  not  float. 

All  samples  were  then  sorted  under  stereoscopic  microscopes  at  a 
magnification  of  10X.  Residue  was  scanned  at  40X  prior  to  disposal  to 
insure  that  all  organisms  had  been  removed.  Identification  to  generic 
or  species  level  was  performed  by  taxonomists  specializing  in  each  of  the 
major  groups  of  aquatic  organisms. 

To  convert  numbers  of  benthic  macroinvertebrates  per  sample  to  num¬ 
bers  per  m2,  each  count  from  the  Ekman  grab  samples  was  multiplied  by  43 
since  it  sampled  1/43  m2  of  bottom  area  while  each  count  from  the  Surber 
swift-water  sampler  was  multiplied  by  11  as  it  sampled  1/11  m2  of  bottom 
area. 


Quantitative  sampling  was  supplemented  with  qualitative  hand-picked 
collections  at  each  station.  In  addition,  blacklight  trap  samples  were 
collected  from  stations  1,  3,  and  6.  These  stations  were  considered  to  be 
representative  of  the  three  major  aquatic  areas  investigated:  upland  bead 
water  stream,  lowland  stream  near  mouth,  and  a  wetland,  respectively. 

The  occurrence  of  a  species  in  qualitative  samples  is  indicated  on 
the  species  tables  with  a  plus  (+) .  These  data  are  not  included  in  the 
species  totals. 


Fishes.  Fishes  were  collected  from  stations  1  through  6'  by  seining. 
Seining  employed  a  5  by  25  foot  bag  seine  with  3/16- inch  stretch  mesh  and 
a  block  seine  of  the  same  mesh  size.  Sampling  continued  until  no  further 
species  were  found  and  adequate  series  of  each  species  had  been  collected 

The  inventory  table  of  fishes  presented  later  in  this  report  was 
compiled  from  results  of  field  studies  and  various  published  sources  in¬ 
cluding  Smith,  Lopinot,  and  Pflieger  (1971)  and  Pflieger  (1971,  1975). 
Nomenclature  follows  Bailey  et  at.  (1970). 


Species  diversity.  Species  diversity  (D)  was  calculated  for  phytoplankton, 
zooplankton,  benthos,  and  fishes  using  the  following  equation: 

n 

D  *  -  E  pi  log2  pit 
i-1 

(Shannon  and  Weaver  1949)  where  p^  =  fraction  of  total  individuals  (N) 
belonging  to  the  ith  species. 

Species  richness  was  calculated  from  the  difference  between  the 
calculated  diversity  and  equitability  (D  i  log2  N) . 


Other  vertebrates.  No  specific  attempts  were  made  to  collect  samples  of 
non-lish  vertebrates.  Rather,  notes  of  species  observed  were  made  by  all 
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personnel  on  trips  to  the  project  area.  Results  of  these  observations 
were  combined  with  published  and  unpublished  records  to  produce  the  in¬ 
ventory  tables  presented  later  in  this  report.  Principal  sources  are  as 
follows: 


Amphibians: 

Reptiles: 

Birds: 


Mammals : 


Smith  (1961) 

Smith  (1961) 

Anderson  (1965) 

Hansclmann  (1966) 

Anonymous  (1967) 

Be  11  rose  (1968,  1976) 

Carney,  Sorensen,  and  Martin  (1975) 
National  Audubon  Society  (1975) 
Schwartz  and  Schwartz  (1959) 

Porath  and  Torgerson  (1975) 

Sampson  (1975a,  1975b) 


Supplemental  additions  to  the  bird  inventory  were  obtained  from 
unpublished  aerial  censuses  of  waterfowl  conducted  from  1972  through 
1975  by  Drs.  Frank  C.  Bellrose,  Glen  Sanderson,  and  Mr.  Robert  Crompton, 
Illinois  Natural  History  Survey.  Mr.  Paul  L.  Heye  kindly  reviewed  and 
suggested  additions  to  the  bird  list  presented  in  the  draft  of  this  in¬ 
ventory.  His  21  years  of  experience  with  the  avifauna  of  southeast 
Missouri  added  66  species  to  the  final  checklist  of  birds. 


V 
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TERRESTRIAL  COMMUNITIES 

Three  urban  and  nine  non-urban  wildlife  habitat  types,  defined  as 
follows,  were  reconmended  for  discussion  in  this  biological  inventory: 

Urban  habitat  types 

1.  Ctty  -  associated  with  biological  communities  located  within 

an  urban  setting  and  having  at  least  80%  of  the  area  devoid 
of  vegetative  cover. 

2.  Suburban  -  associated  with  biological  communities  located  within 

an  urban  setting  and  having  from  20%  to  79%  of  the  area  devoid 
of  vegetative  cover. 

3.  Exurban  -  associated  with  biological  communities  located  within 

an  urban  setting  and  having  from  0%  to  19%  of  the  area  devoid 
of  vegetative  cover. 

Non-urban  habitat  types 

1.  Agricultural  -  associated  with  communities  of  substitute  vegeta¬ 

tion  devoted  to  agricultural  use. 

2.  ClJ  field  -  associated  with  communities  of  early  succession  vege¬ 

tation  resulting  from  abandoned  farming  operations. 

3.  Upland  forest  -  associated  with  communities  of  forest  or  brush- 

land  located  in  upland  areas. 

4.  Floodplain  forest  -  associated  with  biological  communities  of 

forest  or  brushland  located  in  floodplain  areas. 

5.  Lakes  and  ponds  -  lentic  habitats  with  open  water  greater  than 

50%  of  the  surface  acreage. 

6.  Rivers  and  streams  -  lotic  communities  with  their  associated 

biological  communities. 

7.  Pcmd  bars  and  mudflats  -  largely  barren  habitats  which  undergo 

periodic  inundation. 

8.  Marshes  and  wetlands  -  lentic  habitats  with  open  water  less  than 

50%  of  the  surface  area;  largely  associated  with  communities 
of  floating  or  emergent  vegetation. 

9.  Other  -  habitats  which  do  not  conform  readily  to  the  above  cri¬ 

teria,  e.  g.,  park  areas,  estates,  and  wildlife  refuges. 

For  consistency  in  this  report  it  was  necessary  to  modify  several 
non-urban  habitat  types.  Floodplain  forest  was  present  both  as  flooded 
swamp  and  as  riparian  forest.  The  flooded  habitat  is  here  designated 
wooded  swamp  (wetland  type  7),  Although  located  in  the  floodplain  of  Cape 
La  Croix  Creek,  riparian  forest  was  essentially  upland  forest  in  terms  of 
the  majority  of  the  biota.  Organisms  utilizing  this  habitat  primarily  be¬ 
cause  of  its  riparian  characteristics  are  included  under  the  habitat 
La  Croix  Creek  and  tributaries .  Other  habitat  re-designations  are  as  fol¬ 
lows:  (1)  lakes  and  ponds  become  open  fresh  marsh ;  (2)  rivers  and  streams 

are  subdivided  into  Cape  La  Croix  Creek  and  tributaries  and  Mississippi 
River’,  and  (3)  marshes  and  wetlands  become  shallow  and  drip  fresh  n.rsh-s. 

A  new  category,  backwaters  and  oxbows,  was  added  to  the  aquatic  habitats. 

The  Cape  La  Croix  Creek  watershed  is  approximately  21.2%  urban  habi¬ 
tat  (2,998.4  acres)  and  78.8%  non-urban  habitat  (11,101.6  acres).  Only  a 
small  portion  of  the  watershed  is  classified  as  wetlands,  approximately 
0.6%  of  the  project  area  (84.5  acres). 


Urban  areas.  The  urban  areas  were  notable  for  the  extreme  variability  in 
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plant  material,  variable  in  both  diversity  and  abundance.  Tracts  ranged 
from  the  complete  absence  of  all  vegetation  to  wooded  tracts  where  only 
the  understory  vegetation  appeared  to  be  controlled  by  mowing.  In  the 
exurban  areas,  limited  irregular  clusters  of  dwellings  occurred,  encroach¬ 
ing  upon  predominantly  agricultural  areas,  hncroachment  would  be  expected 
to  continue  as  urban  expansion  continues. 

As  the  dominant  vegetative  features  in  the  urban  landscape,  trees 
exhibited  great  species  diversity,  primarily  through  the  establishment 
of  exotics.  While  silver  maples  {Acer  saecharinum) ,  sugar  maples  {Acer 
saccharwn) ,  numerous  oaks  spp.),  sweet  gum  {Liquidanbav  styraci- 

flua),  and  tulip  trees  {Livi  dctidi’on  tulipifera)  were  frequent  and  abun¬ 
dant,  numerous  exotic  spec  its  arid  cultivars  were  also  present.  Understory 
trees  in  early  spring  were  dominated  by  redbud  {Cercis  canadensis) ,  flow¬ 
ering  dogwood  {Pc  runs  florid z) ,  and  numerous  varieties  of  crabapples 
(MrZus  spp.)  and  magnolias  (  laymolia  spp.)  (Table  4). 


|  a  ty 

City  habitat,  2. SC  of  the  study  area  (328.3  acres),  is  located 
entirely  within  Cape  Girardeau.  Two  principal  habitat  concentrations 
exist:  along  U.  S.  highway  ol  in  the  western  portion  of  the  city  and 
along  Missouri  highway  34  in  the  eastern  portion  of  the  city.  Hie  largest 
block  of  city  habitat,  246.4  acres,  is  located  along  U.  S.  highway  61 
south  of  its  junction  with  Missouri  highway  34.  Construction  of  numerous 
shopping  centers  in  this  area  insures  expansion  of  city  habitat,  mostly 
in  a  corridor  along  highwa)  61. 

Of  the  381  non- fish  vertebrates  listed  in  this  inventory  as  known 
or  likely  to  occur  in  the  project  aiea,  only  14  are  recorded  as  likely 
to  occur  in  city  habitat.  These  include  six  species  of  birds  (Table  5) 
and  eight  of  mammals  (Table  o) .  Among  the  birds,  nighthawks,  rock  doves 
(pigeons),  and  house  sparrows  are  best  adapted  to  city  habitat  and  are 
considered  common.  Nighthawks  feed  upon  night-flying  insects  attracted 
to  the  city  lights  and  find  flat,  bare  rooftops  ideal  nesting  areas. 

Rock  doves  and  house  sparrows  feed  upon  a  great  variety  of  natural  foods 
and  especially  upon  the  edible  fraction  of  man's  litter  and  refuse. 

Nesting  of  these  species  occurs  in  the  heart  of  even  the  largest  of 
cities . 


Among  the  mammals,  only  house  mice  and  Norway  rats  can  be  considered 
as  abundant  in  city  habitat.  Although  normally  associated  with  dilapidated 
sections  of  cities  and  warehouse  districts,  these  ubiquitous  mammals  will 
be  abundant  wherever  sufficient  cover  and  food  permit.  Surprising  as 
members  of  the  city  fauna  are  three  species  of  bats.  These  mammals  also 
feed  upon  night-flying  insects  attracted  to  the  city  limits.  Roosting 
occurs  commonly  in  chimneys  and  under  window  ledges. 

City  habitat  is  unsuitable  for  nearly  all  of  the  terrestrial 
vertebrates  occurring  in  the  project  area.  Principal  factors  in  creating 
this  dearth  of  species  include  The  lack  of  natural  cover,  a  food  supply 
which  may  be  abundant,  but  which  is  not  diverse,  and  constant  intrusion 
of  living  space  by  humans.  Tt  Could  be  noted,  however,  that  lack  of 
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Table  4,  (continued]. 


A*  Abundant,  readily  observe!  1  Known  to  occur*  docianented  sightings 

C*  Comnn,  usually  readily  obs eryed 

U-  Uncoewon,  but  likely  to  be  observed  ^Presence  verified  during  this  Inventory 

R*  Rare,  within  the  range  of  the  species, 
but  seldom  observed 


Abundant,  readily  observe*  1 Known  to  occur,  docvwented  sightings 

Com™'  ®*)S€rved  .  2 Presence  verified  during  this  inventory 

Uncomon,  but  likely  to  be  observed 
Rare,  within  the  range  of  the  species, 
but  seldom  observed 


Table  S.  Birds  known  or  likely  to  occur 
in  the  Cape  La  Croix  Creek 


Table  5.  (continued). 


Table  5.  (continued). 


Abundant ,  readily  observed  1  Known  to  occur,  documented  sightings 

Common,  usually  readily  observed  Presence  verified  during  this  inventory 

Uncommon,  but  likely  to  be  observed 
Rare,  within  the  range  of  the  species, 
but  seldom  observed 


Table  5.  (continued). 


Table  S.  (continued 


A*  Abundant,  readily  observed  *Known  to  occur,  documented  sightings 

C-  Common,  usually  readily  observed  Presence  verified  during  this  inventory 

U»  Uncommon,  but  likely  to  be  observed 
R*  Rare,  within  the  range  of  the  species, 
but  seldom  observed 


Table  5.  (continued). 
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A*  Abundant,  readily  observed  Unown  to  occur,  documented  sightings 

C*  Co«*>n,  usually  readily  observed  Presence  verified  during  this  Inventory 

U*  Unco«*on,  but  likely  to  be  observed 
A*  Here,  within  the  renge  of  the  species, 
but  seldom  observed 


At»jnd*nt.  readily  observed  ‘Know  tc  CK<ur,  documented  sightings 

coemon,  usually  readily  observed  ?pfeSfPCP  VPr,*-e.i  dyeing  this  inventory 

Uncommon ,  but  likely  to  te  Observed 
Rare,  within  the  range  of  the  species, 
but  seldom  observed 
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competition  and  predators  have  allowed  the  more  tolerant  city  species 
to  maintain  large  populations. 

City  habitat  presently  is  being  expanded  rapidly  west  and  south¬ 
west  of  Cape  Girardeau,  mainly  along  U.  S.  highway  61.  It  is  interesting 
to  note  that  habitat  succession  in  the  Cape  Girardeau  area  from  agricul¬ 
tural  to  exurban  to  suburban  apparently  does  not  climax  in  city  habitat. 
Rather,  a  second  series  of  stages  (agricultural  to  old  field  to  city) 
produces  city  habitat.  It  should  be  stated  that  the  old  field  stage  at 
best  lasts  two  or  three  years. 


Suburban 

Suburban  habitat,  14.6°  of  the  project  area  (2,063.6  acres),  exists 
principally  as  one  more-or-less  contiguous  block  of  1,788.7  acres  in  the 
city  of  Cape  Girardeau.  Additional  major  habitat  concentrations  are  west 
and  south  of  the  city  proper. 

Suburban  habitat  is  suitable  for  a  greater  number  of  vertebrates 
than  is  city  habitat.  This  inventory  records  73  species  as  known  or 
likely  to  occur  in  suburban  habitat,  including  one  amphibian,  two  reptiles, 
52  birds,  and  18  mammals. 

Among  the  amphibians  (Table  7),  only  toads  are  adapted  to  the  gen¬ 
erally  dry  conditions  of  suburban  habitat.  Their  activities  are  noticed 
especially  on  warm,  rainy  spring  evenings. 

Garter  snakes  are  the  only  reptiles  common  in  suburban  habitat  (Table 
8).  They  are  especially  abundant  in  vacant  lots  and  in  accumulations  of 
rubble  in  waste  areas. 

Birds  are  abundant  in  suburban  habitat  (Table  5).  In  fact,  some 
species,  such  as  the  robin  and  starling,  utilize  this  as  their  prime 
habitat  and  can  be  very  abundant.  Most  other  species,  however,  are  associ¬ 
ated  with  backyard  areas  where  open  areas  of  lawn  alternate  with  shrubs  and 
trees,  producing  a  forest-edge  effect. 

This  forest-edge  effect  also  is  attractive  to  most  of  the  mammals 
occurring  in  suburban  areas  (Table  6),  especially  the  squirrels  and  cotton¬ 
tail.  Only  the  house  mouse  and  the  rats  move  into  man's  dwellings. 

Bratton  (1974)  states  that  the  land  west  and  northwest  from  Cape 
Girardeau  is  most  suitable  for  expansion  of  this  urban  habitat.  It  was 
noted  by  us  that  urban  development  is,  .in  fact,  spreading  to  these  lands. 
Suburban  habitat  is  the  end  product  of  habitat  succession  from  agricultural 
to  exurban  to  suburban.  This  succession  apparently  reduces  habitat  diver¬ 
sity  as  fewer  numbers  of  species  of  all  groups  of  terrestrial  vertebrates 
exist  here  than  in  agricultural  habitat.  Numbers  of  species  alone,  however, 
do  not  clearly  reflect  the  extent  of  habitat  change.  Suburban  habitat  is 
essentially  forest  edge  habitat.  As  such,  many  of  the  species  included 
here  arc  different  from  those  occupying  agricultural  habitat.  The  change, 
then,  is  qualitative  as  well  as  quantitative. 


Amphibians  Known  or  likely  to 
occur  in  the  Cape  La  Croix  Creek 


( o'nt  i  ntu 


A*  Abundant,  readily  observed  JKno*m  to  occur,  documented  sight Jnps 

C-  Cownon,  usually  readily  observed  ^Presence  rerifted  durin?  this  inventory 

U*  Uncommon,  but  likely  to  be  observed 
R*  Rare,  within  the  range  of  the  species, 
but  seldom  observed 
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Hxurban  habitat,  2.4°j  of  the  Cape  I,a  Croix  Creek  watershed  (336.5 
acres),  exists  principally  as  new  housing  developments  north,  south,  and 
west  of  Cape  Girardeau.  The  largest  block  of  exurban  habitat,  54.9  acres, 
is  in  the  vicinity  of  Arena  Park. 

hxurban  habitat  is  transitional,  a  step  in  the  conversion  of  native 
habitat  to  the  forest-edge  conditions  of  suburbia.  In  the  Cape  La  Croix 
Creek  watershed,  this  transition  generally  is  agricultural  to  exurban  to 
suburban.  As  a  result,  the  fauna  of  the  exurban  areas  contains  elements 
of  both  agricultural  and  suburban  habitats.  This  inventory  lists  one  am¬ 
phibian  (Table  7),  11  reptiles,  mostly  snakes  (Table  8),  69  birds  (Table  5), 
and  23  mammals  (Table  6)  as  known  or  likely  to  occur  in  exurban  habitat. 

In  spite  of  the  transitional  nature  of  exurban  habitat,  continued 
expansion  of  suburban  areas  virtually  assures  the  existence  of  a  belt  of 
exurban  habitat  separating  agricultural  from  suburban  habitat.  Because 
of  its  limited  extent,  however,  it  is  unlikely  that  exurban  habitat  con¬ 
tributes  substantially  to  the  ecological  diversity  of  the  project  area. 


Other 

tVithin  Cape  Girardeau  a  number  of  parks,  estates,  cemeteries,  and 
iugh  school  and  university  campuses  represent  a  distinct  "urban"  habitat. 

In  this  report,  the  non-urban  category  r*;  r  is  moved  to  t lie  urban  classi¬ 
fication  to  represent  these  areas,  essentially,  they  represent  most  of 
the  tree  stratum  of  upland  forest,  thinned,  and  without  or  with  a  highly 
modified  understory.  Cape  Girardeau  contains  2"0.0  acres  of  this  habitat, 
1.9°  of  the  watershed.  This  habitat  appears  mostly  as  a  "patchwork"  within 
suburban  habitat,  the  largest  block  including  Fairmont,  l.orimer,  and  St. 
Marys  cemeteries  and  Notre  Dame  High  School  (139.9  contiguous  acres). 

As  would  be  expected,  this  wildlife  habitat  type  contains  a  faunal 
element  having  many  similarities  with  the  upland  forest.  This  inventory 
lists  56  vertebrates  from  parks,  estates,  cemeteries,  and  campuses,  in¬ 
cluding  one  amphibian  (Table  7),  four  reptiles  (Table  8),  27  birds  (Table 
5),  and  24  mammals  (Table  6).  ihe  number  for  bird  species  is  certainly 
low  and  probably  could  be  increased  with  more  intensive  year-long  study. 


Non-urban  areas.  The  following  discussion  considers  the  remaining  wild¬ 
life  habitat  types  observed  in  the  project  area.  Although  six  of  these 
habitats  are  aquatic  or  arc  associated  with  aquatic  communities,  they 
are  discussed  below  as  they  relate  to  t lie  adjacent  terrestrial  community. 
Only  the  non- fish  vertebrate  fauna  will  be  considered  at  this  time. 


Agricultural  and  Old  Field 

The  intensive  agriculture  of  the  project  area  precludes  old  field 
habitat  in  the  watershed.  Old  field  in  a  classic  sense  includes  a  long 
period  of  succession  through  well-documented  vegetative  stages.  Abandoned 


fields  do  not  exist,  in  this  sense,  in  the  project  area  All  available 
land  is  either  under  cultivation,  pastured,  or  lying  fallow  as  mowed 
fields.  Vegetation  associated  with  old  field  areas,  or  early  success ional 
stages,  was  observed  primarily  in  roadside  ditches,  along  abandoned  rail¬ 
road  right-of-ways,  and  ditch  banks.  In  the  city  and  suburban  areas,  old 
field  vegetation  was  characteristic  of  lots  or  tracts  awaiting  construc¬ 
tion.  These  areas  were  only  temporarily  old  fields. 

Old  field  habitat,  though  included  in  the  inventory  tables,  is 
probably  too  ephemeral  to  contribute  much  to  the  ecology  of  the  area  and 
is  not  plotted  separately  on  the  habitat  map  (Fig.  3).  Rather,  it  is  in¬ 
cluded  with  agricultural  habitat.  Together  they  represent  56.7%  of  the 
Cape  l.a  Croix  Creek  watershed  (7,992.1  acres)  in  a  more-or-less  contiguous 
belt  around  Cape  Girardeau.  Most  of  this  habitat  is  northwest  of  the  city. 

In  the  early  spring  the  dominant  herbaceous  vegetation  in  these  areas 
consisted  of  milkweeds  ( Asclepias  spp.),  ragweeds  (Ambrosia  spp.),  asters 
(Aster  spp.),  fleabanes  ( Erigeroi  spp.),  graminoids,  and,  in  the  moister 
areas,  golden  ragwort  ( Seneaio  aureus )  was,  by  far,  the  predominant  herb. 
Poison  ivy  (Toxieode.r.iron  radicans )  was  ubiquitous  in  waste  areas.  Most 
roadsides,  however,  were  maintained  by  mowing. 

As  field  work  was  accomplished  early  in  the  growing  season,  many  of 
the  noxious  weeds  associated  with  agricultural  areas  (obvious  later  in  the 
growing  season)  were  not  apparent.  In  fact,  spring  planting  was  continuing 
or  had  recently  been  completed  throughout  much  of  the  project  area. 

As  would  be  expected  for  such  an  extensive  habitat,  many  vertebrate 
species  are  listed  as  known  or  likely  to  occur  here.  This  report  includes 
153  such  species,  nearly  one-half  (40%)  of  the  total  non-fish  vertebrates 
reported  for  the  entire  watershed. 

Five  species  of  amphibians  are  associated  with  these  habitats  (Table 
7).  especially  abundant  are  toads  and,  in  moist  meadows,  leopard  frogs. 
Twenty-one  species  of  reptiles  are  known  or  likely  to  occur  in  agricul¬ 
tural  and  old  field  habitats  (Table  8),  Most  numerous  among  these  are  the 
snakes,  especially  the  small  constrictors,  which  undoubtedly  take  a  heave.’ 
toll  from  the  large  rodent  populations.  Also  present  are  a  few  lizards 
and  box  turtles,  but  these  are  most  commonly  restricted  to  fencerows  and 
advanced  old  field  succession. 

Birds  arc  numerically  the  most  abundant  vertebrates  in  agricultural 
and  old  field  habitats  (Table  5).  This  inventory  lists  84  species  as 
known  or  likely  to  occur  in  such  areas.  Again,  because  of  the  large  num¬ 
ber  of  rodents  present  and  also  because  of  the  lack  of  tree  cover,  prod a  - 
tory  species  arc  abundant.  Fifteen  species  of  hawks  and  owls  arc  likely 
to  occur  here,  many  in  quite  large  numbers  considering  the  solitary  nature 
of  most  species.  Also  abundant  arc  sparrows  (20  species),  and  blackbirds 
and  their  relatives  (7  species),  probably  due  to  the  seeds  and  insects, 
respectively,  provided  by  man's  agricultural  activities. 

Mammal  species  arc  especially  abundant  in  agricultural  and  old  field 
habitats  (Table  6).  This  inventory  lists  43  species  as  known  or  !  ikely  to 
occur,  86%  of  the  total  number  of  mammal  species  present  in  the  watershed. 


Especially  abundant  among  these  are  the  rodents  and  bats.  Numerically, 
house  mice,  Norway  rats,  and  several  species  of  field  mice  (Cricetidie) 
predominate  the  mammalian  fauna  of  these  habitats.  Many  of  the  larger 
mammals  which  occur  in  agricultural  and  old  field  habitat,  such  as  fox, 
deer,  raccoons,  and  opossum,  probably  forage  nocturnal ly  in  cultivated 
or  open  areas  and  retreat  to  brushy  fencerows  or  small  wood  lots  during 
the  day. 

Agricultural  land  represents  the  most  important  wildlife  habitat 
in  the  project  area.  This  determination  is  based  upon  the  extent  of  ag¬ 
ricultural  habitat,  the  large  number  of  species  which  inhabit  it,  and 
the  amount  of  sportsman-hunter/wildlife  interaction  which  occurs  there. 
Because  of  the  intensity  of  agriculture,  virtually  all  suitable  land  is 
under  cultivation  or  maintained  as  pasture.  Hence,  expansion  of  agri¬ 
cultural  habitat  is  unlikely.  In  fact,  expansion  of  urban  habitats  pres¬ 
ently  is  reducing  the  amount  of  agricultural  habitat. 

Food  and  cover  may  be  limiting  to  wildlife  in  agricultural  habitat. 
Monoculture  of  row  crops  produces  large  amounts  of  food  which  may  be 
suitable  to  only  a  few  wildlife  species.  In  addition,  intensive  culti¬ 
vation  reduces  the  amount  of  idle  land.  Hence,  the  food  which  exists 
may  be  largely  unavailable  to  species  which  are  reluctant  to  venture  far 
from  cover. 


Vpl<;nd  Forest 

Upland  forest  exists  in  extensive  tracts  north  of  the  Capo  la  Croix 
Creek  watershed.  One  such  tract  extends  into  the  northernmost  portion 
of  the  study  area  and  covers  1,421.0  acres  of  the  watershed.  In  all, 

21.5"  of  the  project  area  (3,025.0  acres)  is  covered  by  upland  forest  habi¬ 
tat.  This  forest  is  essentially  an  oak-hickory-elm  association  with  tulip 
trees  and  sweet  gum  becoming  important  in  ravines  in  the  highly  dissected 
southern  margin  of  the  Ozark  Uplands  region.  Several  forest  areas  on  the 
lowlands  south  of  Cape  Girardeau  arc  clearly  upland  in  species  composition 
in  spite  of  their  location  on  the  floodplain.  These  are  considered  upland 
forest  in  this  biological  inventory.  Floodplain  forest  typically  is  a 
biological  community  which  shows  evidence  of  periodic  and/or  prolonged  in¬ 
undation.  Classification  of  this  type  of  forest  in  the  project  area  was 
described  above. 

As  described  above,  the  Ozark  Uplands  is  a  highly  dissected  plateau 
which  is  separated  from  the  Southeastern  Lowlands  by  a  narrow  and  distinct 
bluff  line.  The  alluvial  plain  of  the  lowlands  extends  upstream  along 
many  of  the  area  streams  creating  a  broad  transition  zone  between  the  two 
physiographic  regions. 

Because  of  the  thin,  somewhat  unproductive  soils  and  rugged  terrain, 
the  Ozark  Uplands  is,  in  general,  the  least  intensively  cultivated  section 
of  Missouri.  Extensive  areas  have  never  been  under  cultivation  or  have 
been  allowed  to  revert  to  natural  states.  Consequently,  deciduous  forest 
covers  most  of  the  dissected  part  of  the  Ozark  Uplands  and  much  of  the  un¬ 
dissected  part  (Pflicger  1971). 


This  is  especially  apparent  t  ro i;  j  >;u  ie  5.  Upland  forest  comprised 
21.  S')  of  the  Cape  La  Croix  Creek  watershed  icreage.  Mixed  oak  and  hickory 
forests  predominated  with  sugar  maple  (/ v.*-  zrur ) ,  hackberry  (  V  '■(.<? 

r.'jSdentaHc) ,  tulip  tree  (/.?  h-  •>  :u:  i:  ,'j\ y'a)  ,  and  sweet  gum  u  ' 

anbxr'  atuy'a.r  )  being  common,  especially  in  areas  of  increasing  dela¬ 
tion  adjacent  to  streams. 

In  the  vegetation  transects  sampled,  transects  A -A' ,  C-C',  and  P- 1  > ' 
typified  such  stands.  Locations  of  these  stands  are  illustrated  in  figure 
1  and  described  in  Table  2.  Results  are  summarized  by  transect  in  Tables 
9,  10,  and  11  for  transects  A-A',  C-C,  and  U-l)'  ,  respectively. 

These  upland  forest  tracts  were  characterized  by  species  of  oaks  and 
hickories.  Because  of  specific  irregularities  in  topography,  a  variety 
of  microclimates  determined  by  moisture,  light,  and  temperature 
observed  among  the  three  tracts  sampled.  ihese  differences  were  expressed 
as  differences  in  species  composition  since  species  composition  integrates 
various  climatological  and  ecological  differences  into  an  obvious  condition- 
their  presence  or  absence. 

In  these  stands  the  upper  or  cano; >  layer  was  predominantly  occupied 
by  sugar  maple  [Aaev  •  •  :  which  was  the  most  important  species  in 

total  numbers  and  percent  cover  in  stands  A-A’,  C-C.  and  h  U'  .  if  addi¬ 
tional  importance  were  species  of  i  1 )  hickories,  including  -hagbark  ' : 
ct'ciwl ,  pignut  .  ;•  '  ,  and  mockerm::  i  '.  •  <2)  oaks,  includ¬ 
ing  white  ( w.nt.nv.nu  .  rock  chestnut  (•„ .  iv.l  1  .  > ,  Ido  !■, 

u  rf  ,  shingle  (\  :  ■  ’  -  : ) ;  |  ."•)  elms ,  including  American  | 

,  slippery  !. :• ;  1 ,  ai.d  winged  ) . 

One  common  feature  in  the  three  upland  forest  stands  sample. 1  w.u-  the 
species  diversity  observed.  In  transects  A-V,  t'-ti',  and  i  >  - 1 ' '  .  do,  i  ,  and 
27  species  of  trees  were  observed.  A  total  of  .>">  species  was  observed  in 
the  three  transects  sampled. 


Other  common  tree  species  included  sassafras  i.  .••.*  in-  , 

sweet  gum  i'tuv  'act  ;)  ,  tulip  tree  (.'  it-:.  avv  , 

white  ash  (Fyvirinnc  .v.ry'iw..}) ,  hackberry  i  "  ICr.  o,-o,' a  i ,  and  hap 
hornbeam  (fait".-:  v:  . 

i’awpaw  (/,  a  ?V:  <1,  redbud  i  ,  flowering  dog¬ 


wood  ( ■"  yn:ui>  j’  ,  sassafras,  sugar  maple,  hickories,  and  hazelnut 

{Cofjluc  were  obvious  understor.  species.  Of  these,  sugar  maple 

tiickories,  and  hazelnut  comprised  the  chief  uaderstorv  species  (fables  9, 
10,  and  II). 

Thu  groundcover  was  composed  of  typical  spring  woodland  species: 
blood  root  (.'’mpn'm:/'-'-;  c.i )i<  iJ,  ,  •  \  .<.[•’  <  •  •  i  :  ,  •  .  1  ,  wake 

robins  (Tvilliur:  spp.  )  ,  and  green  dragons  i,’" Vi  rg  i:iia 
creeper  ( ;rth>  ’>:■  v/ns  ur,  quin-raefn.' .-  *  uni  poison  ivy  /« ..  "...  - 

eana)  became  locally  abundant. 

As  with  agricultural/old  field  I  uni  m  i  fore  a  : 

extensive  within  the  study  area  and  a;  :  :t  ,.  !  hm  iiutb  i  ->t 
vertebrate  species.  This  report  list  '  :•  a  ;* 
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Table  9.  Su— ary  of  the  inland  forest  vegetation  sampled  on  transect  A-A*  during  May,  1976. 


Percent  composition  based  upon  basal  area:  ((total  basal  area  of  given  species)  ?  (total  basal  area  of  all  species)]  x  100. 
Based  upon  total  area  sampled,  1000  «2. 


Table  10.  Sunary  of  the  upland  forest  vegetation  sampled  on  transect  C-C*  during  May,  1976. 


Table  11.  Staawry  of  the  upload  forest  vsgototioa  sampled  on  transect  D-D'  during  May,  1976. 
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likely  to  occur  in  upland  forest  habitat. 

Eight  amphibian  species  typically  are  taken  in  upland  forest  habitat, 
including  toads  and  a  few  salamanders  and  frogs  (Table  7).  Many  of  the 
salamanders  are  restricted  to  the  bases  of  woody  bluffs,  and  so  would  be 
limited  in  distribution  even  within  the  upland  forest. 

Reptiles  are  represented  in  upland  forest  habitat  by  31  species  in 
the  Cape  La  Croix  Creek  watershed  (Table  8).  These  include  many  of  the 
snakes,  all  but  one  of  the  lizards,  and  both  of  the  box  turtles  known  or 
likely  to  occur  in  the  study  area.  Again,  a  number  of  these  species  would 
be  restricted  to  bluffs  or  rock-outcrop  areas.  Thus,  not  all  of  these 
species  would  be  widely  distributed. 

This  inventory  lists  102  species  of  birds  as  known  or  likely  to  oc¬ 
cur  in  upland  forest  habitats  (Table  5).  Especially  abundant  are  hawks 
and  owls  (10  species),  sparrows  and  relatives  (12  species),  woodpeckers  (7 
species),  and  warblers  (28  species).  It  should  be  noted  that  the  method 
of  bird  inventory  from  Christmas  counts  is  especially  insensitive  for 
listing  upland  forest  species.  Many  transients  and  summer  visitors  use 
these  upland  forests  for  cover  and  food  during  migration  stopovers  or  for 
breeding.  Many  additional  thrashers,  flycatchers,  and,  especially,  war¬ 
blers  are  included  here  because  of  the  availability  of  annual  data. 

This  report  lists  31  species  of  mammals  as  known  or  likely  to  occur 
in  upland  forest  habitats  (Table  6).  Only  9  of  these  species  are  rodents, 
a  substantial  reduction  in  species  from  the  agricultural/old  field  habitat 
mainly  through  a  reduction  in  the  Cricetidac.  Upland  forest  habitat  is 
important  living  space  for  most  of  the  large  carnivores  listed  as  rare  in 
this  inventory. 

Upland  forest  habitat  in  the  project  area  represents  a  major  wild¬ 
life  resource.  The  extent  of  this  habitat  and  the  large  number  of  species 
which  utilize  it  form  the  basis  for  this  statement.  Especially  signifi¬ 
cant  is  the  magnitude  of  some  upland  forest  tracts  in  the  northern  portion 
of  the  project  area.  Many  of  the  larger  forest  mammals  require  such  large 
areas  because  of  their  large  home  ranges. 

The  forest  edge,  here  considered  to  be  an  interface  between  upland 
forest  and  agricultural  habitat,  is  especially  important.  Numerous 
species  listed  as  members  of  the  upland  forest  habitat  are  more  or  less 
confined  to  this  region.  Typically  the  forest  edge  represents  slow  suc- 
cessional  stages  of  the  regrowth  of  cleared  land  to  the  climax  condition. 

To  the  forest  edge  species,  closing  of  the  forest  canopy  brings  a  gradual 
reduction  of  suitable  foods  and  cover  and  their  numbers  are  reduced.  The 
highly  dissected  margins  of  the  upland  forest  tracts  in  the  project  area, 
coupled  with  the  intensive  agriculture  on  adjacent  cleared  areas,  insures 
the  continued  existence  of  this  valuable  wildlife  habitat. 


Floodplain  Forest  and  Wooded  Swamp 

Wooded  swamp,  type  7  wetland,  was  represented  in  the  study  area  by 
a  single  small  tract  of  woodland  (25. U  acres)  southeast  of  the  junction 
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of  U.  S.  highway  61  and  Missouri  highway  74.  Type  7  wetland  represented 
0.2%  of  the  Cape  La  Croix  Creek  watershed. 

Floodplains  may  vary  from  narrow  strips  to  wide  expanses  up  to  a 
few  miles  wide.  These  wider  areas  are  generally  considered  to  be  swamp 
phases  of  bottomland  forests.  Voigt  and  Mohlenbrock  (1964)  describe  com¬ 
munities  which  illustrate  the  developmental  stages  in  bottomland  hardwood 
forests  as  being  related  developmental ly  through  decreased  hydrophytism: 
the  dominating  influence  of  the  degree  of  soil  saturation  is  gradually 
replaced  by  increased  shading  in  later  developmental  stages. 

The  remaining  two  transects  sampled  typified  the  two  extremes 
described  above.  The  floodplain  forest  tract,  summarized  as  transect  B-B' 
in  Table  12,  characterized  the  thin  band  of  forest  adjacent  to  streams  in 
the  Ozark  Uplands,  reasonably  well  drained  and  densely  shaded.  The  wooded 
swamp  tract,  summarized  as  transect  E-E'  in  Table  13,  was  a  remnant  of 
what  had  been  extensive  wetland  forests  prior  to  drainage  of  the  Southeast¬ 
ern  Lowlands.  Locations  of  these  two  transects  are  illustrated  in  Figure 
1  and  described  in  Table  2. 

The  floodplain  forest  illustrated  by  transect  B-B'  was  dominated  by 
box  elder  (Acer  negundo )  and  ash  {Fraxinua  spp.).  Although  American  elms 
{Ulmua  amricana)  occurred  sporadically  throughout  the  tract,  their 
largest  concentration  was  within  10  m  of  the  bank  of  Cape  La  Croix  Creek. 

The  elms,  in  fact,  were  one  of  the  predominant  tree  species  at  the  edge  of 
the  stream. 

Beyond  the  band  of  elms,  however,  was  the  virtually  impenetrable 
thicket  of  sapling  box  elders  and  ash,  young  trees  averaging  9  to  12  ft 
tall.  They  occurred  in  an  area  of  partial  inundation  throughout  the  year. 
Ash,  especially  green  ash,  is  considered  a  pioneer  in  succession,  often 
following  willow  and  cottonwood  communities  (Voigt  and  Mohlenbrock  1964). 

It  is  often  found  in  association  with  other  pioneering  species  like  box 
elder,  as  evidenced  in  this  stand,  or  silver  and  red  maples,  pin  oak,  and 
sweet  gum. 

Predominant  ground  cover  species  included  field  bindweed  ( Convolvulus 
arvensia),  poison  ivy  {Toxicodendron  radioona ),  cup-plant  {Silphium  per  foli¬ 
ation)  ,  marsh  fleabane  ( Eri-geron  philadelphiaua) ,  and  wild  onion  {Allium 
spp.).  The  edges  of  this  stand  were  overgrown  with  a  thick  mantle  of  Jap¬ 
anese  honeysuckle  {Loniaera  japonioa) . 

At  the  opposite  extreme,  the  wooded  swamp  of  transect  E-E'  typified 
the  constantly  inundated  areas  of  the  watershed.  In  its  original  condition, 
the  Southeastern  Lowlands  region  was  heavily  timbered  with  cypress,  ash, 
and  gum  as  the  predominant  species  (Pflieger  1971).  Serious  drainage  ef¬ 
forts  have  virtually  eliminated  swamps,  leaving  only  a  few  isolated  rem¬ 
nants  such  as  the  stand  sampled  here.  Even  so,  the  species  composition 
has  been  changed.  In  transect  E-E',  the  overstory  consisted  of  black  wil¬ 
low  {Satis  nigra)  and  ash  {Fraxinua  sp.).  Although  reproduction  was  occur¬ 
ring  among  the  willows,  the  large  ash  trees  were  virtually  all  dead,  only  a 
branch  or  two  remaining  alive  on  the  individuals  tallied.  It  would  appear 
that  an  abrupt  change  occurred  in  the  water  regime  of  this  wetland  within 
the  last  few  years  to  have  seriously  affected  the  ash. 


Table  12.  Suaaary  of  floodplain  fora l  vegetation  stapled  on  transect  B-B'  during  May.  1976 


Takl*  U-  Stuy  of  wooded  sweep  vegetation  settled  on  transect  E-E'  during  May,  1976. 
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Buttonbush  ( Cephalanthus  ocoidcntaliv )  and  swamp  rose  ( Rosa  palus- 
tris )  comprised  the  shrubby  understory  layer.  Cover  of  these  species  was 
low,  3.6%.  These  species  constitute  the  most  frequently  observed  shrubs 
of  deep  swamps  in  this  area  (Voigt  and  Mohlenbrock  1964). 

Arrow  arum  ( Peltandra  virginioa)  and  lizard' s-tail  ( Saururus  oemuus) 
formed  the  predominant  ground  cover  species.  These  species  may  be  char¬ 
acterized  as  typical  of  heavy-wet  (littoral-amphibious)  habitats  (Voigt 
and  Mohlenbrock  1964).  Duckweed  formed  virtually  a  complete  mat  over  the 
surface  of  the  water.  Water  depth  throughout  the  swamp  varied  from  only 
a  few  centimeters  at  the  edge  of  the  swamp  to  nearly  1  m  in  the  central 
areas. 


Although  technically  a  wetland,  wooded  swamp  habitat  in  the  project 
area  has  many  faunal  differences  from  the  other  wetland  types.  This 
inventory  lists  204  species  of  non-fish  vertebrates  from  floodplain  forest 
along  Cape  La  Croix  Creek  and  tributaries  and  98  from  wooded  swamp.  Twenty- 
two  of  29  total  species  of  amphibians  are  known  or  likely  to  occur  in  this 
habitat.  Most  abundant  here  are  a  number  of  tree  frogs  (Hylidae)  (Table  7). 

Reptiles  are  less  abundant  in  wooded  swamps  than  in  other  wetland 
types.  The  principal  group  not  present  is  the  turtles  (1  species).  A 
number  of  lizards  (4  species),  however,  enter  wetlands  only  in  this  habitat 
(Table  8). 

One  hundred  three  species  of  birds  are  recorded  for  floodplain  forest 
along  Cape  La  Croix  Creek  and  tributaries  and  54  from  wooded  swamp  (Table  5). 
Major  wetland  groups  present  in  low  numbers  of  species  are  ducks  and  herons. 
Warblers,  however,  are  especially  abundant  during  summer. 

A  remarkably  large  number  of  mammal  species  are  known  or  likely  to 
occur  in  this  habitat  (Table  6).  Thirty-five  species  are  listed  in  this 
inventory  for  floodplain  forest  along  Cape  La  Croix  Creek  and  tributaries 
with  19  from  wooded  swamp.  Bats  and  rodents  predominated. 

Wooded  swamp  existed  formerly  throughout  much  of  the  Southeastern 
Lowlands  south  of  Cape  Girardeau.  The  single  tract  noted  in  the  study 
area  represents  a  reli~’:  natural  area  and  a  refuge  for  many  wooded  swamp 
species  which  do  not  ex  t  elsewhere  in  the  project  area.  The  small  size 
of  the  tract,  however,  precludes  the  existence  of  many  animal  species  which 
require  large  ranges.  Rather,  species  characteristic  of  wooded  swamps  are 
represented  by  numerous  invertebrate  and  a  few  small  and  secretive  verte¬ 
brate  species.  In  practical  terms,  this  wooded  swamp  contributes  little 
to  the  overall  ecology  of  the  area  and  has  value  mainly  as  an  important 
relict  natural  area. 


Inland  Shallow  and  Drop  Fresh  Marshes 

Inland  shallow  fresh  marsh  (type  3  wetland)  was  represented  by 
one  small  5. 0-acre  tract  northeast  of  the  junction  of  U.  S.  highway  61 
and  Missouri  highway  74.  This  constituted  less  than  0.1%  of  the  study 
area.  Inland  deep  fresh  marsh  (type  4  wetland)  was  present  as  two  small 
tracts  of  approximately  8.0  acres  southwest  of  Cape  Girardeau  along  U.  S. 
highway  61.  This  represented  0.1%  of  the  study  area. 
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Within  the  aquatic  community  a  series  or  sequence  of  plant  commu¬ 
nities  occurs  proceeding  from  the  open  water  area  toward  the  shore  and 
beyond,  extending  up  a  considerable  gradient.  The  development  of  aquatic 
vegetation  and  the  succession  of  species  toward  the  climax  is  referred  to 
as  a  hydrosere.  The  generalized  succession  of  hydrosere  in  and  adjacent 
to  southern  Illinois  has  been  demonstrated  to  include  six  distinct  stages: 

(1)  a  submerged  stage;  (2)  a  floating  leaf  stage  with  either  free-floaters 
or  attached  floaters;  (3)  an  amphibious  stage;  (4)  the  wet  meadow  stage; 

(5)  a  shrub  stage;  and  (6)  a  tree  stage  (Voigt  and  Mohlenbrock  1964). 

figure  4  illustrates  the  succession  of  aquatic  vegetation  observed 
from  the  "open  water"  or  central  area  toward  shore  along  transect  F - 1; ' ; 

Figure  5,  the  succession  of  aquatic  vegetation  from  shore  to  shore  along 
transect  G-G' .  In  these  two  type  4  wetlands  sampled,  the  floating  leaf 
and  amphibious  stages  were  present.  Transect  F-F' ,  however,  represented 
a  type  4  wetland  portion  of  a  larger  wetland  which  included  a  shrub  swamp 
comprised  almost  exclusively  of  young  willows  ( Salix )  as  a  transition  zone 
between  F-F'  and  the  wooded  swamp,  transect  E-E'. 

The  floating  leaf  stage  had  duckweed  [Lemna) ,  a  free  floater,  in  tran¬ 
sect  F-F',  and  yellow  pond  lily  (Nuptial*  iuteum  macrophyllwn)  ,  an  attached 
floater,  in  transect  G-G'.  However,  along  transect  F-F',  the  floating 
leaf  and  amphibious  stages  occurred  simultaneously  with  arrow  arum  ( Pel - 
tandra  vivginioa )  and  lizard's-tail  (Saururus  aermuus )  occurring  as  the 
predominant,  conspicuous  amphibious  representatives. 

Along  transect  G-G',  yellow  pond  lily  occupied  the  central  deeper 
areas  of  the  wetland  while  lizard's-tail  occurred  in  the  shallower,  marginal 
areas  with  occasional  buttonbushcs  ( Cephalanthus  ooaidentalis )  pioneering 
the  shrub  stage.  Thus,  along  G-G'  the  attached  floating  and  amphibious 
stages  occupied  distinct  zones,  while  the  amphibious  and  shrub  stages  oc¬ 
curred  in  the  same  zone. 

Species  diversity  in  the  amphibious  stage  was  greater  in  the  wetland 
sampled  by  transect  F-F'  than  in  G-G'.  Five  species  became  numerically 
important  along  transect  F-F'.  These  included  bullrush  ( Scivpus  atvovirens) , 
soft  rush  ( Juncus  effusus  var.  solutus) ,  cat-tail  ( Typha  lati folia) ,  swamp 
dock  ( Rumex  vertioillatus)  ,  and  smartweed  ( Polygonum  spp.). 

Successive  stages  were  not  observed  in  either  wetland  sampled.  The 
wetland  sampled  by  transect  F-F'  was  surrounded  by  encroaching  agriculture 
and  highways  61  and  74.  Transect  G-G'  was  bordered  by  highway  61  and  sub¬ 
urban  development. 

Arrow  arum  was  the  predominant  plant  along  transect  F-F'  and  yellow 
pond  lily  along  G-G'.  Both  species  are  adapted  to  exist  in  swampy  areas: 

(1)  shoot  production  occurs  best  when  the  rhizomes  are  virtually  deprived 
of  oxygen  and  (2)  seed  germination  may  be  stimulated  by  reduced  oxygen  ten¬ 
sion  and  low  redox  potential.  In  fact,  the  rhizomes  and  corms  of  yellow 
pond  lily  (Nuphar) ,  sweet  flag  (Acorns),  arrow  arum  (Peltandra) ,  cat-tail 
(Typha),  and  bullrush  (Sciint>:tc)  could  live  anaerobically  for  long  periods 
of  time.  The  ability  to  utilize  anaerobic  metabolism  earned  yellow  pond  lily 
its  nickname  "brandy  bottle”  because  the  ethanol  is  an  obvious  odor  of  the 
plant  tissues  (Hutchinson  1975). 
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Figure  5.  Aquatic  macrophytes  observed  along  transect  G-G'  (as 
number  of  stems  per  m2). 
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The  non- fish  vertebrate  fauna  of  shallow  and  deep  fresh  marshes 
are  sufficiently  similar  to  permit  a  common  discussion.  This  inventory 
lists  119  species  as  known  or  likely  to  occur  in  the  marshes  and  wetlands. 
Among  these  are  nearly  two-thirds  of  all  amphibians  listed  for  the  Cape 
La  Croix  Creek  watershed  (19  of  29  species)  (Table  7).  Especially  abun¬ 
dant  are  the  cricket  and  chorus  frogs  and  the  "true"  frogs  ( Rana ) . 

Among  the  reptiles,  only  turtles  (12  species)  and  snakes  (9  species) 
occur  in  shallow  and  deep  fresh  marshes,  turtles  being  especially  abundant 
(Table  8).  Two  species  of  venomous  snakes,  the  cottonmouth  and  the  cane- 
brake  rattlesnake,  probably  occur  in  the  wetlands  south  of  Cape  Girardeau. 
This  area  would  represent  the  northernmost  limits  of  the  ranges  of  these 
southern  species . 

Fifty-six  species  of  birds  are  listed  in  this  inventory  for  shallow 
and  deep  fresh  marsh  habitats  (Table  5).  Migratory  waterfowl  (13  species 
of  Anatidae),  herons  and  egrets  (11  species  of  Ardeidae) ,  and  several  groups 
of  smaller  shorebirds  and  wading  birds  being  especially  abundant,  although 
the  abundance  of  waterfowl  fluctuates  greatly  with  season. 

Mammals  are  represented  in  the  shallow  and  deep  fresh  marshes  by  23 
species,  including  nine  species  each  of  bats  and  rodents  (Table  6).  Musk¬ 
rats  are  among  the  most  conspicuous  of  these  species,  although  some  of  the 
smaller  rodents  are  much  more  abundant. 

The  extent  of  these  wetland  habitats  is  so  small  that  their  impor¬ 
tance  to  the  overall  ecology  of  the  project  area  might  be  overlooked. 

Their  contribution  is  as  a  refuge  for  many  small  species,  especially  among 
the  amphibians  and  turtles,  which  do  not  exist  elsewhere  in  the  watershed. 

There  is  some  question  as  to  the  origin  of  the  type  3  wetland  imme¬ 
diately  northeast  of  the  junction  of  U.  S.  highway  61  and  Missouri  highway 
74.  Both  highways  are  elevated  above  grade  and  drainage  is  routed  through 
culverts  and  ditches.  These  ditches  converge  in  a  low  area  which  forms 
the  wetland.  A  drainage  ditch  then  carries  the  water  from  the  wetland  to 
Cape  La  Croix  Creek.  It  is  likely  that  conditions  suitable  for  wetland 
development  were  created  when  the  highway  gradework  and  drainage  were  com¬ 
pleted. 


Inland  Open  Fresh  Marsh 

Inland  open  fresh  marsh  (type  5  wetland)  was  represented  in  the 
study  area  by  several  lakes  and  numerous  small  ponds.  A  total  of  46.0 
acres  of  type  5  wetland  existed  there,  representing  0.3%  of  the  watershed. 
Nearly  one-half  of  this  acreage  was  contained  in  Lake  Hollenbeck  northwest 
of  Cape  Girardeau. 

The  flora  of  this  habitat  was  remarkably  similar  to  inland  shallow 
and  deep  fresh  marshes  in  areas  where  emergent  vegetation  developed.  Deep 
water  areas  were  practically  devoid  of  vegetation.  Intermediate  depths 
developed  a  characteristic  flora  (Table  4). 


The  non- fish  vertebrate  fauna  of  these  lakes  and  ponds  is  similar 
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to  that  of  the  shallow  and  deep  fresh  marshes  of  the  project  area.  A 
total  of  111  species  are  listed  in  this  inventory,  including  17  species 
of  amphibians  (Table  7),  25  species  of  reptiles  (Table  8),  52  species  of 
birds  (Table  5),  and  17  species  of  mammals  (Table  6).  Notable  differences 
from  shallow  and  deep  fresh  marshes  include  a  greater  number  of  ducks  and 
geese  (22  species  of  Anatidae  compared  to  13  for  shallow  and  deep  fresh 
marshes)  and  a  smaller  number  of  rodents  (2  species  compared  to  9  for  the 
shallow  and  deep  fresh  marshes). 

A  more  complete  discussion  of  this  habitat  will  be  deferred  to  the 
section  on  aquatic  communities.  It  should  be  stated  here,  however,  that 
the  small  acreage  of  this  habitat  type  and  the  predominant  location  of 
small  ponds  (generally  in  open  pastureiand)  may  preclude  much  of  their 
usefulness  to  many  terrestrial  wildlife  species.  Cape  La  Croix  Creek  and 
its  tributaries  arc  more  uniformly  dispersed  in  the  project  area  and  pro¬ 
vide  ample  cover  in  the  form  of  riparian  vegetation. 


Cape  La  Croix  Creek  and  Tributaries 

Cape  La  Croix  Creek  and  its  tributaries  contain  57.7  mi  (92.9  km) 
of  flowing  water  habitat.  Table  14  summarizes  the  morphology  of  the 
drainage  net.  The  trellis-like  drainage  pattern  evident  in  Figure  1  is 
reflected  clearly  by  the  large  number  of  order  4  links.  Although  Horton- 
Strahler  classification  designated  Cape  La  Croix  Creek  as  an  order  4 
stream,  log2  analysis  of  order  1  links  would  make  the  stream  order  5  down¬ 
stream  from  the  junction  of  Walker  Creek.  I.og2  analysis  is  appropriate 
for  non-dendritic  drainages  such  as  the  study  stream. 

Sand  bars  and  mudflats  are  not  plotted  on  the  map  of  wildlife  habi¬ 
tats  (Fig.  3).  Only  small  strips  of  this  habitat  existed,  always  within 
the  banks  of  Cape  La  Croix  Creek  and  its  tributary  streams.  This  habitat 
type  is  grouped  with  Cape  La  Croix  Creek  in  the  inventory  tables  as  they 
share  common  non- fish  vertebrate  fauna. 

The  riparian  vegetation  is  discussed  above  under  floodplain  forest 
and  wooded  swamp.  Aquatic  vegetation  is  limited  principally  to  attached 
microflora  in  Cape  La  Croix  Creek  and  its  tributaries.  Rooted  macrophytes 
were  notably  absent.  The  sand  bar  and  mudflat  flora  consisted  principally 
of  willows  ( Salix  spp.),  emergent  and  overhanging  grasses,  and  invading 
annuals  from  riparian  areas. 

Two  hundred  four  species  are  listed  in  this  inventory  for  the  wild¬ 
life  habitat  Cape  La  Croix  Creek  and  tributaries  including  25  amphibians 
(Table  7),  41  reptiles  (Table  8),  103  birds  (Table  5),  and  35  mammals  (Table 
6).  As  stated  above,  this  discussion  is  limited  to  organisms  utilizing  this 
habitat  mainly  because  of  its  riparian  characteristics.  Aquatic  species 
will  be  discussed  in  the  section  on  aquatic  communities.  In  spite  of  this 
distinction,  the  "terrestrial"  organisms  to  be  considered  here  divide  con¬ 
veniently  into  two  categories:  those  which  interact  on  a  more  or  less  con¬ 
tinuous  basis  with  the  aquatic  components  of  this  habitat  type  (as  a  source 
of  food,  cover,  or  nesting  sites)  and  those  which  merely  occupy  riparian 
habitat  and  which  utilize  the  stream  itself  at  most  as  a  source  of  drinking 
water.  Most  of  the  species  listed  fall  into  this  latter  category  (122  of 
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Table  14.  Morphology  of  the  Cape  La  Croix  Creek  drainage  net. 


HORTON- STRAHLER 
ORDER1 

NUMBER 

OF  LINKS 

MAX. 

LENGTH  (km) 
MIN.  MEAN 

S.  D. 

TOTAL 

1 

38 

3.15 

0.75 

1.547 

0.655 

58.80 

2 

17 

2.75 

0.25 

0.797 

0.594 

13.55 

3 

7 

1.50 

0.20 

0.857 

0.514 

6.00 

4 

13 

1.75 

0.10 

1.115 

1.137 

14.50 

'Following  Strahler  (1954,  1957). 
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the  204  species) . 

Among  amphibians,  perhaps  seven  species  utilize  the  stream  as  a 
source  of  food  and  cover.  Frogs,  especially  cricket  and  bullfrogs,  pre¬ 
dominate  among  these.  The  remaining  species  listed,  mostly  salamanders, 
seek  the  moist  conditions  of  the  floodplain  forest  rather  than  the  rela¬ 
tively  dry  upland  forest.  Still  portions  of  the  stream  such  as  backwaters 
and  pools  may  serve  as  spawning  sites  for  all  of  the  amphibians  listed. 

Of  the  41  reptiles  listed  for  this  habitat  type,  most  (26  species) 
utilize  the  stream  as  a  source  of  food  and  cover.  Turtles  have  the  great¬ 
est  number  of  species  occupying  the  creek  and  sand  bar/mudflat  habitats. 
Fourteen  are  listed  in  this  inventory.  Snakes  represent  the  remaining 
reptiles  from  these  habitats,  especially  the  genus  Natrix,  having  six 
species.  Snakes  also  comprise  the  bulk  of  the  reptiles  occupying  riparian 
habitat,  but  not  interacting  significantly  with  the  aquatic  components  of 
the  community. 

One  hundred  three  species  of  birds  are  recorded  as  known  or  likely 
to  occur  in  these  wildlife  habitats.  Among  the  semi-aquatic  species, 
perhaps  32,  small  wading  birds  are  important  species  feeding  almost  exclu¬ 
sively  upon  larger  aquatic  organisms  such  as  frogs,  fishes,  and  crayfishes. 

The  bulk  of  the  bird  species,  however,  are  many  of  the  smaller  species 
associated  with  riparian  forests  (e.  g.,  Parulidae). 

Seventeen  of  the  41  species  of  mammals  are  associated  with  creek 
and  sand  bar/mudflat  habitats.  Most  of  these  are  bats  (10  species)  which 
feed  heavily  upon  emerging  aquatic  insects.  Of  the  remaining,  only  muskrat 
and  beaver  occur  regularly  in  open  waters.  The  remaining  semi-aquatic 
species  utilize  the  stream  banks  as  hunting  grounds  and  prey  upon  both  ter¬ 
restrial  and  aquatic  organisms.  The  terrestrial  component  of  riparian  mam¬ 
mals  includes  species  associated  witli  riparian  forests  as  well  as  transient 
species  which  utilize  this  habitat  as  cover  while  moving  between  patches  of 
other  habitats. 

Cape  La  Croix  Creek  and  its  tributaries,  and  associated  sand  bars 
and  mudflats,  represent  the  principal  water  resource  in  the  strict  confines 
of  the  project  watershed.  These  habitats  will  be  most  affected  by  proposed 
water  resource  developments.  A  discussion  of  the  aquatic  communities  these 
habitats  represent  will  be  deferred  to  a  later  section  of  this  report.  The 
present  discussion  will  be  limited  to  the  role  these  habitats  play  in  the 
terrestrial  ecosystem. 

Three  factors  contribute  to  Cape  l.a  Croix  Creek  as  part  of  the  ter¬ 
restrial  ecosystem.  Its  riparian  community  provides  cover  and  nesting  sites 
for  many  species  of  terrestrial  wildlife  and  is  especially  important  as  a 
corridor  for  wildlife  movement.  Many  wildlife  species  are  wary  of  open 
areas  and  rely  upon  these  corridors  as  avenues  for  dispersal  and  movement. 

In  the  upper  and  extreme  lower  reachc of  the  watershed,  this  vegetation  has 
been  little  disturbed  by  man.  It  has  developed  in  areas,  which  for  reasons 
of  access,  slope,  and/or  flooding,  arc  unsuited  for  other  uses.  It  is  absent 
or  very  sparse  in  the  middle  reaches  ilong  the  creek  due  to  urban  development. 
Elsewhere  in  the  watershed,  streamsido  clearing  has  produced  a  discontinuous 
band  of  riparian  vegetation,  thereby  limiting  its  use  as  a  wildlife  corridor. 


The  aquatic  community  of  Cape  La  Croix  Creek  may  be  as  productive 
per  unit  area  as  adjacent  agricultural  land.  In  the  presence  of  an 
agriculture  limited  to  two  or  three  principal  crops,  the  diversity  in 
available  food  provided  by  the  creek's  fishes,  crayfishes,  and,  especially 
emerging  aquatic  insects  is  attractive  to  many  species  of  terrestrial  wild¬ 
life.  Virtually  all  groups  contain  common  species  which  depend  upon  these 
food  sources. 

Finally,  Cape  La  Croix  Creek  and  its  tributaries  are  important  to 
the  terrestrial  community  as  a  source  of  drinking  water.  As  stated  above, 
many  species  of  terrestrial  wildlife  are  wary  of  open  areas.  Hence,  ponds 
in  pastureland  are  unsuitable  and  will  not  be  utilized  by  these  species. 

The  presence  of  tributaries  in  all  parts  of  the  watershed  and  the  relatively 
intact  band  of  riparian  vegetation  along  these  streams  provide  good  watering 
areas  for  most  wildlife  species. 

Mississippi  River 

A  last  wildlife  habitat,  the  Mississippi  River,  is  included  here 
although  it  is  not  strictly  within  the  bounds  of  this  project  area.  The 
rationales  for  inclusion  are  (1)  that  many  aquatic  species  will  penetrate 
upstream  from  the  river  into  the  lower  reaches  of  Cape  La  Croix  Creek;  (2) 
adults  of  many  aquatic  insects  dispersing  from  the  river  will  reach  the 
creek;  and  (3)  migratory  waterfowl  following  the  river  will  pass  over  and 
perhaps  rest  and  feed  in  the  project  area. 

Table  7  lists  seven  species  of  amphibians  as  inhabitants  of  the  Mis¬ 
sissippi  River  and  associated  habitats.  Frogs  are  the  predominant  members 
of  this  fauna.  All  species  are  common  to  creek  and  river  habitats  and  a 
continuous  interchange  of  fauna  is  likely  in  the  downstream  portions  of 
the  project  area. 

Twenty-three  species  of  reptiles  are  listed  in  this  inventory  for 
the  Mississippi  River  habitat  (Table  8).  Predominant  among  these  are  the 
turtles  and  watersnakes  ( Natrix  spp.).  All  but  one  species  also  occurs  in 
Cape  La  Croix  Creek  and  its  tributaries.  Snakes  are  relatively  sedentary 
in  habit,  but  many  turtles  exhibit  a  regular  pattern  of  seasonal  movements. 
It  is  during  these  periods  that  a  significant  exchange  between  river  and 
creek  faunas  may  occur.  At  these  times  turtles  are  likely  to  be  killed 
while  crossing  roads. 

Seventy-six  species  of  birds  are  associated  with  Mississippi  River 
habitat  (Table  S) .  Included  here  are  large  numbers  of  migratory  waterfowl 
(22  species  of  Anatidae),  herons  and  egrets  (10  species  of  Ardeidac),  num¬ 
erous  other  wading  birds  (18  species),  six  species  of  gulls  and  terns,  and 
all  of  the  larger  accipiters,  including  two  species  of  eagles,  the  Missis¬ 
sippi  kite,  and  the  osprey. 

Table  6  lists  15  species  of  mammals  which  utilize  Mississippi  River 
habitat.  Bats  predominate  with  nine  species.  They  are  commonly  observed 
in  the  evening  feeding  over  the  river  on  emerging  aquatic  insects.  In 
general,  however,  most  of  the  remaining  mammals  are  confined  to  the  banks 
of  the  river.  Exceptions  venturing  into  open  water  areas  include  the  river 


otter,  muskrat,  and  beaver. 

Wildlife  habitats,  as  discussed  above,  arc  illustrated  in  Figure  3. 
For  convenience,  the  areas  of  the  various  wildlife  habitats  and  the  per 
cent  of  the  watershed  each  constitutes  have  been  summarized  in  Table  15. 
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Table  15.  Summary  of  the  extent  of  various  wildlife  habitat  types  in 
the  Cape  La  Croix  Creek  watershed. 


HABITAT  TYPE 

AREA 
(acres) 1 

% 

WATERSHED2 

Urban : 

City 

328.3 

2.3 

Suburban 

2,063.6 

14.6 

Exurban 

336.5 

2.4 

Other 

270.0 

1.9 

Non- Urban: 

Agricultural/Old  Field 

7,992.1 

56.7 

Upland  Forest 

3,025.0 

21.5 

Wetlands 

Type  3  (Inland  Shallow  Fresh  Marsh) 

5.0 

Type  4  (Inland  Deep  Fresh  Marsh) 

8.0 

0.1 

Type  5  (Inland  Open  Fresh  Marsh) 

46.0 

Type  7  (Wooded  Swamp) 

25.0 

0.2 

Cape  La  Croix  Creek  6  Tributaries/ 

Sand  Bars  §  Mudflats 

57.7  mi 

- 

Mississippi  River/Sand  Bars  5  Mudflats 

- 

’Units  are  area  in  acres  unless  otherwise  indicated. 

2 Based  upon  a  total  watershed  acreage  of  14,100  acres. 
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Species  in  habitats.  Non-fish  vertebrates  known  or  likely  to  occur  in 
the  Cape  La  Croix  Creek  watershed  are  listed  as  abundance  by  habitat  in 
Tables  5  through  8.  The  following  discussion  considers  the  principal 
species  in  general  terms. 


Amphibians 

Twenty-nine  species  and  subspecies  of  amphibians  are  known  or  likely 
to  occur  in  the  project  area.  These  include  13  species  of  salamanders  and 
16  species  of  frogs  and  toads.  These  species  are  listed  and  relative 
abundance  of  each  is  illustrated  by  habitat  in  Table  7. 

Although  most  are  terrestrial  organisms,  the  amphibians  are  tied 
closely  to  the  aquatic  and  wetland  habitats.  Reproduction  and  the 
development  of  larval  forms  (tadpoles)  occurs  in  water.  Further,  many 
species  require  an  extremely  moist  habitat  for  proper  elimination  of 
nitrogenous  wastes  and  for  gas  exchange  through  the  integument.  Some 
species,  such  as  the  mudpuppy  and  siren,  are  totally  aquatic.  Notable 
exceptions  are  a  few  frogs  ( Rana )  which  will  feed  in  damp  pastures,  and, 
especially,  the  toads  ( Bufo )  which  often  are  found  far  from  water. 

Although  the  habitat  preference  for  the  eastern  spadefoot  indicates  that 
it  is  found  in  agricultural  areas,  presumably  dry,  it  should  be  noted  that 
this  species  lies  dormant,  buried  for  most  of  the  year.  It  emerges  only 
with  the  spring  and  early  summer  rains  to  reproduce  in  rain-filled  pools. 

A  conspicuous  southern  species  of  salamander  entering  the  project 
area  as  a  northern  limit  of  its  range  is  the  siren.  This  species  is 
limited  to  the  wetlands  of  the  Southeastern  Lowlands  south  of  Cape 
Girardeau. 

The  most  visible  of  the  Amphibia  are  the  toads,  especially  during 
early  summer  when  their  young  have  left  the  water  to  begin  terrestrial 
existence.  Toads  occur  abundantly  throughout  the  project  area.  Numerous 
larger  frogs  (Ranidae)  may  be  found  by  walking  through  the  wetlands  south 
of  Cape  Girardeau.  Although  not  recorded  during  field  portions  of  this 
inventory,  chorus  and  peeper  frogs  (Hylidae)  are  probably  the  most 
abundant  amphibian  in  the  wetland  areas.  During  early  spring,  tremendous 
numbers  should  be  found  calling  from  these  wetlands. 

Reptiles 

Fifty-eight  species  and  subspecies  of  reptiles  are  known  or 
thought  to  occur  in  the  Cape  La  Croix  Creek  watershed.  These  include 
eight  species  of  lizards,  17  taxa  of  turtles,  and  33  taxa  of  snakes,  five 
of  which  are  venomous  (Crotalidae)  (Table  8). 

Most  of  the  reptiles  known  or  thought  to  occur  in  the  project  area 
are  not  associated  with  water  or  wetland  areas.  F.xceptions  arc  the 
turtles  (all  but  the  box  turtles,  Terrapenc) ,  and  a  few  groups  of  snakes 
( Natrix ,  Tha/mophis,  and  Agkistrodon  piscivorous').  Although  Natrix  and 
Thcomophis  could  occur  quite  far  upstream,  the  preferred  habitat  for  most 
of  the  aquatic  reptiles  would  be  the  lower  portions  of  Cape  La  Croix 
Creek,  adjacent  wetlands,  and  the  many  lakes  and  ponds  in  the  watershed. 
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All  of  the  lizards  occurring  in  the  project  area  are  uncommon  or 
rare  in  most  of  the  available  habitats.  Exceptions  are  two  skinks  and 
the  racerunner,  which  may  be  common  in  some  upland  forest  situations. 

Many  of  the  turtles  listed  in  Table  8  are  designated  as  uncommon 
or  rare  in  the  project  area.  Most  of  these  are  species  more  common  in 
southern  regions  which  reach  their  northern  limits  in  the  marshes  south 
of  Cape  Girardeau.  During  the  field  portions  of  this  investigation,  it 
was  noted  that  a  substantial  number  of  turtles  were  killed  while  attempting 
to  cross  highways  through  the  wetland  areas.  Highway  deaths  could  repre¬ 
sent  a  major  factor  in  the  ecology  of  the  lowland  turtle  populations. 

Among  the  reptiles,  snakes  are  the  most  diverse.  A  total  of  33 
species  and  subspecies  are  recognized  as  possible  inhabitants  of  the 
project  area.  Most,  if  not  all,  of  the  venomous  snakes  of  the  study 
area  are  uncommon  or  rare.  A  possible  exception  would  be  the  northern 
copperhead.  This  species  could  be  locally  common  on  rocky  hillsides  in 
the  upland  forest  habitat. 

Birds 

Table  5  lists  247  species  of  birds  known  or  likely  to  occur  in 
the  Cape  La  Croix  Creek  watershed.  Specific  references  to  the  watershed 
are  unavailable  and  the  list  was  drawn  mainly  from  field  studies  and 
from  published  records  from  adjacent  areas  including  the  National  Audubon 
Society's  annual  Christmas  bird  census  for  Horseshoe  Lake  and  Union 
County,  Illinois,  Mingo  National  Wildlife  Refuge,  Missouri,  and  the  per¬ 
sonal  observations  of  Mr.  Paul  L.  Heye  of  Cape  Girardeau,  Missouri.  Al¬ 
though  the  adjacent  areas  provide  a  greater  diversity  of  habitats  than  the 
project  area,  their  proximity  and  the  great  mobility  of  birds  makes  it 
reasonable  to  assume  similarities  in  avifauna.  Nomenclature  used  in  this 
report  follows  the  recommendation  of  the  American  Ornithologist's  Union 
(1957,  1973). 

As  part  of  the  Mississippi  River  waterfowl  census  for  the  U.  S. 

Army  Corps  of  Engineers,  forested  areas  in  the  river  bottom  were  surveyed 
from  the  air  during  1973  to  1975  for  colonies  of  breeding  herons  and 
egrets.  Dr.  Richard  R.  Graber,  Wildlife  Specialist  of  the  Illinois  Natural 
History  Survey  has  made  available  data  for  18  survey  flights.  His  data 
indicate  that  no  nesting  colonies  occur  near  the  project  area. 

Prior  to  1972,  only  limited  aerial  surveys  had  been  made  of  the 
waterfowl  resources  of  the  Mississippi  River  adjacent  to  southern  Illinois 
and  southern  Missouri.  At  the  request  of  the  U.  S.  Army  Corps  of  Engineers, 
Wildlife  Specialists  Drs.  Frank  C.  Bellrose  and  Glenn  C.  Sanderson  and 
Mr.  Robert  Crompton,  all  of  the  Illinois  Natural  History  Survey,  undertook 
a  series  of  aerial  censuses  to  determine  the  use  of  this  area  by  waterfowl. 

A  total  of  30  survey  flights,  at  approximately  2-week  intervals,  were 
flown  from  15  November  1972  through  21  March  1973,  6  December  1973  through 
2  April  1974,  4  December  1974  through  26  March  1975,  and  19  November 
through  17  December  1975.  Results  of  these  surveys  have  been  summarized 
by  Drs.  Bellrose  and  Sanderson  and  their  data  have  been  made  available  to 
us. 
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The  entire  area  censused  extended  from  the  confluence  of  the 
Mississippi  and  Ohio  Rivers  upstream  along  the  Mississippi  River  to  St. 
Louis,  Missouri.  Two  of  their  subdivisions  occur  within  the  project 
area:  one,  extending  from  Grand  Tower,  Illinois,  to  Cape  Girardeau, 
Missouri,  and  the  second,  from  Cape  Girardeau  to  Cairo,  Illinois.  Re¬ 
sults  of  these  censuses  are  summarized  in  Table  16. 

In  1952  the  U.  S.  Fish  and  Wildlife  Service  began  a  questionnaire 
survey  of  waterfowl  harvest  for  each  administrative  flyway.  This  survey 
was  expanded  in  1961  to  include  wing  collections  for  verification  as 
well  as  provision  for  county-by- county  breakdown  of  harvest.  Results  of 
this  survey  (Carney,  Sorensen,  and  Martin  1975)  yield  the  following  com¬ 
bined  average  annual  harvest  of  waterfowl  for  Alexander  county,  Illinois, 
and  Cape  Girardeau  county,  Missouri.  These  data  are  combined  with  the 
summarized  results  of  the  aerial  census  program  of  the  Illinois  Natural 
History  Survey  in  Table  17. 

When  a  prey  species  is  abundant  in  a  habitat,  it  does  not  neces¬ 
sarily  form  an  important  part  of  the  diet  of  the  predator  which  eats  it. 
Predators  are,  to  some  extent,  selective  in  what  they  eat.  The  same  re¬ 
lationship  exists  for  the  hunter-prey  interaction  of  man  and  migratory 
waterfowl.  Detailed  studies  of  fish  feeding  have  led  to  the  formulation 
of  an  "electivity"  index  or  availability  factor.  This  concept  is  sum¬ 
marized  by  Hynes  (1970).  Essentially,  the  index  is  the  ratio  of  the  per¬ 
centage  of  that  species  in  the  harvest  to  its  percentage  in  the  fauna. 

When  this  ratio  is  1.0,  there  is  no  selection,  but  if  it  is  more  than  or 
less  than  1.0,  the  species  is  being  selected  or  rejected,  respectively. 
Ease  in  locating  and  killing  and  palatability  are  principal  among  many 
factors  contributing  to  this  index. 

Table  17  gives  electivity  indices  for  all  species  having  paired 
observations.  Significantly,  wood  ducks  ranked  high  (third)  among  species 
harvested,  but  were  not  detected  by  the  aerial  census  technique.  These 
data  indicate  very  high  selection  for  green-winged  teal  and  pintail  and 
moderate  selection  for  gadwall  and  Canada  goose.  Rejection  clearly  was 
indicated  for  the  coot  which  ranked  third  in  abundance,  but  was  not  taken 
by  hunters. 


Mammals 

Table  6  lists  mammals  known  or  thought  to  occur  in  the  Cape  La 
Croix  Creek  watershed.  Fifty  species  are  included  in  this  list.  Espe¬ 
cially  evident  on  the  list  are  the  rodents  (rats,  mice,  and  squirrels) 
and  the  bats,  representing  21  and  12  species,  respectively,  or  approxi¬ 
mately  two-thirds  of  all  species  of  mammals.  Thu  following  discussion 
considers  important  mammals  of  the  project  area.  Harvest  data  are  taken 
from  Schwartz  and  Schwartz  (1959),  1’orath  and  Torgcrson  (1975),  and 
Sampson  (1975a,  1975b).  Their  summaries,  especially  those  of  Porath, 
Torgerson,  and  Sampson  for  1974,  indl, ite  hunter  and  trapper  success  in 
Missouri . 

The  data  of  Porath  and  Torgerson  (1975)  and  Sampson  (1975a)  are 
summarized  by  county  in  the  original  publications.  Data  from  Sampson 
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Table  17.  Migratory  waterfowl  ranked  by  abundance  from  aerial  censuses, 
numbers  taken  by  waterfowl  hunters,  and  the  electivity  index 
of  the  hunter-prey  relationship. 


ABUNDANCE1 

HARVEST2 

ELECTIVITY 

SPECIES 

RANK 

NUMBER 

RANK 

NUMBER 

INDEX3 

Canada  goose 

1 

163,525 

1 

8,102 

1.35 

Mallard 

2 

66, o56 

2 

575 

0.24 

Coot 

3 

6,426 

- 

- 

- 

Wigeon 

4 

4,012 

5 

63 

0.43 

Lesser  scaup 

5 

3,854 

8 

18 

0.13 

Black  duck 

6 

3,730 

11 

3 

0.02 

Pintail 

7 

2,546 

4 

198 

2.12 

Blue  &  Snow  geese 

8 

1 , 064 

0 

10 

0.26 

Common  goldeneye 

9 

1 , 036 

- 

- 

- 

Ring-necked  duck 

10 

1,033 

/ 

29 

0.77 

Canvasback 

11 

905 

- 

- 

- 

Blue-winged  teal 

12 

716 

12 

3 

0.11 

American  merganser 

13 

637 

- 

- 

- 

Green-winged  teal 

14 

554 

6 

39 

3.18 

Shoveler 

IS 

327 

- 

- 

- 

Redhead 

16 

180 

- 

- 

- 

Gadwall 

17 

172 

10 

10 

1.58 

Ruddy  duck 

18 

38 

- 

- 

- 

Wood  duck 

- 

- 

3 

458 

- 

Bufflehead 

- 

- 

13 

3 

- 

determined  from  aerial 
Survey,  Grand  Tower  to 

census 

Cairo, 

program  o 
Illinois. 

f  the 

Illinois  Natural  History 

2Numbers  from  Alexander  county,  Illinois 
Missouri  (Carney,  Sorensen,  and  Martin 

,  and 
1975) . 

Cape  Girardeau 

count}', 

3See  text  for  explanation. 
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(1975b)  are  from  the  north  and  east  Ozark  border  wildlife  management 
unit  and  were  scaled  down  to  Cape  Girardeau  county  by  a  percentage  of 
area  method. 

A  single  marsupial,  the  opossum,  occurs  in  the  project  area.  This 
animal  is  common  to  abundant  in  exurban  and  rural  areas  in  both  open  and 
forest  situations.  Sampson  (1975a)  report  a  1974  harvest  of  approximately 
1210  in  Cape  Girardeau  county.  Although  there  is  some  fur  value  to  the 
opossum,  most  hunting  is  for  meat  or  sport.  The  project  area  should  sup¬ 
port  a  good  population  of  opossum  with  a  bag  limit  being  the  only  control 
necessary  to  insure  continued  production. 

The  white-tailed  deer  is  the  only  native  ungulate  known  to  occur  in 
the  Cape  La  Croix  Creek  watershed.  It  is  common  in  forest-edge  habitat 
in  bottomland  and  upland  situations,  frequently  venturing  into  agricul¬ 
tural  and  exurban  habitats.  Porath  and  Torgerson  (1975)  report  a  harvest 
of  80  individuals  from  Cape  Girardeau  county  in  1974,  indicating  that  the 
deer  are  important  game  animals  as  well  as  an  asset  to  the  aesthetics  of 
the  area,  effective  management  requires  knowledge  of  the  age  and  sex  of 
harvested  animals  in  addition  to  numbers  taken. 

Two  species  of  rabbits  occur  in  the  study  area.  Of  these,  the 
swamp  rabbit,  restricted  to  wetland  areas,  is  rare.  The  cottontail  is 
common  or  abundant  in  nearly  all  terrestrial  habitats  except  for  the  com¬ 
mercial  districts  of  cities.  Sampson  (1975b)  reports  a  county  harvest  of 
nearly  24000  in  1974.  Clearly  the  cottontail  is  an  important  game  animal. 
Suitable  cottontail  habitat  exists  throughout  the  project  area  and  sub¬ 
stantial  populations  are  present.  Again,  bag  limit  is  the  principal  man¬ 
agement  tool  to  insure  continued  yield. 

The  order  Insectivora  is  represented  in  the  project  area  by  two 
species  of  shrews  and  one  species  of  mole.  All  species  are  common  or 
abundant  in  terrestrial  habitats  and  some  occur  in  wetlands  as  well.  All 
are  voracious  predators  feeding  upon  anything  which  can  be  overpowered. 

Moles  may  be  a  problem  because  of  their  tunneling  activities,  but  perform 
a  service  by  aerating  the  soil. 

Four  groups  of  carnivores  occur  or  are  likely  to  occur  in  the  pro¬ 
ject  area,  including  the  raccoon,  one  native  cat,  three  native  dogs,  and 
five  weasels  and  skunks.  The  raccoon  is  an  important  upland  game  species 
and  Schwartz  and  Schwartz  (1959)  report  that  nearly  100,000  were  taken 
annually  during  1957  and  1958.  Nearly  three- fourths  of  those  were  taken 
by  hunters  with  hounds.  Sampson  (1975a,  1975b)  reports  a  1974  harvest  of 
1730  raccoon  by  trappers  and  4625  by  hunters  from  Cape  Girardeau  county. 
Raccoons  are  valuable  fur  bearers  and  do  provide  sport  and  meat.  They 
are  common  or  abundant  throughout  the  project  area  and,  no  doubt,  can 
withstand  considerable  hunting  pressure. 

The  bobcat  is  considered  as  rare  and  possibly  occurring  in  the 
project  area,  especially  in  heavily  forested  areas.  Schwartz  and  Schwartz 
(1959)  reported  an  annual  harvest  of  three  per  year  from  Missouri  in  1957 
and  1958.  Sampson  (1975a)  reports  a  harvest  of  five  in  1974  from  Cape 
Girardeau  county,  alone.  It  is  unfortunate  that  this  species  is  considered 
undesirable  by  many  as  large  predators  play  an  important  role  in  maintaining 
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the  populations  of  many  smaller  animals.  Bobcat  also  have  an  aesthetic 
value  in  that  their  persistence  in  an  area  reflects  a  sense  of  "wildness". 

Schwartz  and  Schwartz  (1959)  reported  an  annual  harvest  of  about 
400  each  of  red  and  gray  fox,  mostly  by  pelt  hunters  and  trappers. 

Sampson  (1975a,  1975b)  reported  a  countywide  harvest  of  103  red  fox  and 

29  gray  fox  in  1974.  In  addition,  eight  coyotes  were  reported. 

Of  the  five  species  of  weasels  and  skunks  known  or  likely  to  occur 
in  the  project  area,  Schwartz  and  Schwartz  (1959)  reported  an  annual  liar- 
vest  for  four  species.  The  river  otter,  not  on  their  list,  is  now  con¬ 
sidered  endangered  and  is  protected.  They  reported  an  annual  harvest  of 

30  long-tailed  weasels  in  1957  and  1958.  This  species  is  now  considered 
rar*  and  is  also  protected.  The  remaining  species  (mink,  spotted  skunk, 
and  striped  skunk)  presumably  are  still  important  fur  bearers  in  Missouri, 
although  the  spotted  skunk  is  rare  throughout  much  of  its  range.  Sampson 
(1975a)  reported  a  countywide  harvest  of  110  mink  and  7  striped  skunk  in 
1974. 


The  remaining  mammals,  21  species  of  rodents  and  12  species  of  bats, 
are  ubiquitous,  with  at  least  some  representatives  in  all  wildlife  habitats 
Of  these,  only  five  rodents  are  considered  game  or  fur  bearers.  Gray  and 
fox  squirrels  are  hunted  primarily  for  sport  and  food.  The  1957  and  1958 
annual  harvest  for  these  species  (combined)  was  over  2  million  in  Missouri. 
Muskrats  were  next  in  numbers  harvested,  with  nearly  47,000  per  year  being 
taken  in  the  state.  Schwartz  and  Schwartz  (1959)  noted  that  this  was  con¬ 
siderably  lower  than  the  140,000  taken  annually  10  years  earlier.  Beaver 
and  woodchuck  were  also  taken  as  game  and  fur  bearers,  but  in  lesser 
numbers . 

Muskrat  are  still  important  fur  bearers  in  the  project  area. 

Sampson  (1975a)  reported  a  harvest  of  1,068  from  Cape  Girardeau  county 
in  1974.  In  addition,  two  beaver  were  taken. 


AQUATIC  COMMUNITIES 


Limitations  of  time  and  funding  imposed  upon  this  study  precluded 
detailed  analyses  of  all  components  of  the  aquatic  communities  comprising 
all  the  aquatic  habitats  in  the  project  area.  The  following  discussion 
was  organized  by  major  community  (i.  e.  ,  phytoplankton,  zooplankton, 
benthos,  and  fishes).  For  the  phytoplankton,  zooplankton,  and  benthos, 
the  discussion  was  restricted  to  results  of  collections  made  during  the 
field  portions  of  this  inventory.  However,  the  availability  of  supple¬ 
mental  published  ecological  information  for  Missouri  fishes  encouraged 
the  discussion  of  fishes  by  general  aquatic  habitats  observed  in  the 
project  area. 

The  physical  characteristics  of  the  stream  stations  at  the  time  of 
sampling  are  summarized  in  Table  18  and  discussed  below.  These  data 
typify  the  habitat  separations  of  Ozark  Uplands  and  Southeastern  Lowlands 
regions,  the  transitional  zone  between  them,  and  the  wetland  areas.  The 
Mississippi  River  and  associated  backwater  areas  were  not  sampled  and  are 
not  included  in  the  table. 


Phytoplankton.  Three  species  and  three  genera  of  blue-green  algae  (Cyano- 
phyta),  nine  species  and  10  genera  of  green  algae  (Chlorophyta ) ,  three 
species  and  four  genera  of  euglenoids  (Euglenophyta) ,  three  species  and 
two  genera  of  cryptomonads  (Pyrrophyta,  Cryptophyceae) ,  and  62  species  and 
21  genera  of  diatoms  (Chrysophyta)  were  identified  from  phytoplankton  col¬ 
lections  from  the  six  aquatic  sampling  stations  in  the  Cape  La  Croix  Creek 
watershed.  In  all,  80  species  and  40  genera  were  identified.  All  species 
and  genera  enumerated  from  these  collections  are  summarized  in  Table  19, 
along  with  calculations  of  species  diversity  and  species  richness.  Indi¬ 
vidual  station  summaries  of  phytoplankton  samples  are  presented  in  Appendix 
1.  General  aquatic  habitat  descriptions  representative  of  the  sampling 
sites  at  the  time  of  sampling  are  summarized  in  Table  18. 

All  stations  demonstrated  a  relatively  high  species  diversity  (Table 
19),  due  principally  to  diatoms,  which  yielded  the  greatest  number  of 
species  at  all  stations. 

Small  streams  typically  do  not  develop  a  rich  phytoplankton.  In  its 
place,  an  attached  community  called  Aujvuchs  or  periphyton  develops  on 
virtually  all  available  substrates.  Sloughing  and  scour  continually  re¬ 
plenish  the  stream's  "plankton"  as  bits  of  periphyton  become  dislodged  and 
are  swept  up  into  the  water  column. 

Many  diatoms  arc  adapted  to  periphytic  existence.  This  is  clearly 
demonstrated  by  the  results  of  samples  taken  at  stations  1  and  5,  which 
had  bedrock  and  cobble,  and  gravel  substrates,  respectively.  Stations  3 
and  4,  which  did  not  have  such  suitable  natural  attachment  surfaces,  but 
rather  had  silt  and  clay  substrates,  did  not  yield  large  numbers  of  diatoms. 
Station  2,  considered  to  be  intermediate  between  the  Ozark  Uplands  and  the 
Southeastern  Lowlands,  also  was  intermediate  in  numbers  of  diatoms  enumer¬ 
ated.  This  probably  was  due  to  the  presence  of  a  rubble  riffle  in  the 
proximity  of  the  bridge  at  this  station.  Compared  to  the  stream  stations, 
diatoms  were  fairly  abundant  in  the  wetland  samples  (station  6).  Here,  in 


Table  18.  General  aquatic  habitat  descriptions  representative  of  the  seven  aquatic  sampling  sites  in  the 
Cape  La  Croix  Creek  watershed  during  May  and  June,  1976. 


120 


Hi*' top  lank  ton  collected  at  stat  <<>h>  xn  the  Cape  I; 


S  T  A  T  1  0  NS 
3  ’  4 


CYANOPHYTA 

Agneneltur.  . 
A*u.icuatia  - . 


eldrupl  i  (Meneghini)  Br£bisson 

‘ina  (Uansgxrg)  Urouet  &  Luxlv 
U? i  Ja  1 i  ( Aga rdh )  Uomout 


Unidentified  1‘ilaaentous 
CIILOROPHYTA 

ChlJmfJomu>u*J  spp.  Lhrenberg 
"nl.-vella  spp.  Beyer xuvk 
■  'HI  '>rogoniw  euchlorur.  Uirenberg 
'Li  L’f.'hora  spp .  Kuet  xng 

*.eru  v<*oc*o«i*  bicaudatuj  (llansgirgi  Boye- Peter  sen 
fk'thJt* ir .<•”  contort or-  (Thuret)  Komdrkovd-Legnerovd 
djlowski'  (Wolosz.)  IlinUak  t  ■*  kotndrkoxd- l.egnerovd 
■V.  ninutun  (Nacgeli)  komirkovd-i  -‘gneroxd 
V.  t  (West  hc-t  •  komdrku' d- Leguerov'i 

Land.  ri*ia  n  ( Mue  1 1  -  i  Kory 
v>'  .v*u:  ie  anuo  : :  "to  17.  hua  .  1  u  r j  >  1  n  1  k  ic  t  :  1  n  £ 

.'chr\,eJeri  4  v  t  igera  .  S*.sir  -cuci  '  l.cmmcrmaun 
dp 1  r.  jyra  spp.  Link 

LUGLENOPHYTA 

r.'Uy  .cna  spp.  *’hrcnbcrg 
Lepoaincl  V  >pp.  Pert  y 
Prti'ua  our.'i  ‘^uda  Swi  renko 
F.  pleuron>  s  iNluel  1 .  <  mijarJi'i 
p  •.*£►...  Lhrenher 

PYRROPHYTA 

■:'hr.\-nonas  spp.  Hansgir. 

J.  tu'rdste.:*  i  Mansgirg 
Lrii [  ivnonae  roaj  Lhrenberg 
C.  coaUr  Lhrenberg 

CHRYSOPMYTA 
Chrysophyccac 

,'4i l lononos  spp.  Forty 

Gphiooytiun  tupiiatur  var.  '  iMoebius)  Lcmmormann 

Bac i 1 lariophyceae 
Centrales 

Cydotella  spp.  Kuetnng 
(7.  rrenegniniana  kuet ring 
Melosira  distune  (I.hrenborgj  Kuet zing 
M.  jrar.ulata  var.  in.jus'  (Grunow)  Mueller 

V.  italic u  (Lhrenberg;  kuet ring 

M.  virions  Agardh 
d t ep Han  jo ** so**e  spp.  Lhrenberg 

asrru  i  var.  (Knot: ini*1  c.runow 

Unidentified  Gentries 
Pennales 

A'hnanthea  sp.  Bory 
A.  hungaric-i  (Grunow)  Giuiwk 
A.  var.  Grunow 

A.  linearis  »ur? :  H.  I. .  Sm. 

A.  ninutissinii  (knot  zing'  Clove 
Anphcra  Jilin  kuet  ring 

£<%**o*ieis  ;  la-.w.u'.  1  var.  \f:  :  :  1  l.hrcnbcrg  1  Clev 
?yr*ntav'cura  so  lea  (Br^bissonj  w.  Smith 
Cynbelia  i  uni  da  ^Brtfbissonl  \an  Heurck 
C.  turgila  lOregoryj  Cleve 
Frag i lari j  spp.  Lyngbye 
F.  pinnata  Ehrenberg 

F.  uaucheriae  t kuet  ring)  Peters. 
iJonphonsma  spp.  Agardh 

G.  angustatun  (Kuetzxng)  Rabcnhorst 
/.  A  ioareun  f  l.yngbye)  kuet  zing 

[  arvu lun  (  Kuet  z  ing )  C.runow 
G.  Bphaerophi  rurr  Lhrenberg 
Gyroeigna  scaly roideo  (Rabcnhorst)  Cleve 
Meridian  circu.are  (('.rev  i  lie)  Agnrdh 
Nioiaula  spp.  Bory 
.V.  accano.Ja  Hustedt 

jV.  'ipitat.a  var.  hangar: ca  (tirunow)  Ross 
,V.  crypt  j-cepha  la  Kuet  zing 

A.  'rypt-occphil a  var.  :v*.»  1 1  (Kuet zing)  Rabcnhorst 
.V.  gaetrun  fchrenberg 
Nivicula  cf.  gr  id l aid,  n  Mayer 

N.  heu fieri  var.  ley  toe*:;  h.ila  (Br<*bisson)  Patrick 
iV.  nintna  Grunow 


\  i :-.) .  5 
)9.S  .  S 


3:4  n;. 


(Grunow)  Mueller 


llhrenbergi  Cleve 
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table  19.  (concluded). 


Sift  1  1  ONS 

i  AXA  1  :  3  4  . . 5  6 


Pennales  (concluded) 

Jtavioula  cf.  placentula  lEhrcnbergj  Kuet zing 

N.  pelliauloaa  (Brebis^on)  llilsi 

It.  pupula  Kuetzing 

Naviaula  cf.  rhyncoce'thala  Kuetzing 

N.  rhyncocephala  var.  germanii  Wallace)  Patrick 

N.  ealimrun  var.  intermedia  (Grunow j  Cl  eve 

.V.  aecreta  var,  apiculata  Patrick 

Htaachia  spp.  Hassall 

JV.  acicularia  Smith 

N.  amphibia  Grunow 

N.  clauaii  Hantzsch 

At.  diaaipata  (Kuetzing)  Grunow 

N.  filiformia  (W.  Smith)  Hustedt 

H.  fruatulum  var.  per;  us  ilia  (Rubenhorst )  Grunow 

Hitzsahia  cf.  iniraita-i  Hustedt 

i V.  kuetzingiana  liilse 

Sitzachia  cf.  linearic  W.  Smith 

N.  micrcaephala  Grunow 

N.  pa  Lea  (Kuetzing)  W.  Smith 

;V.  8igma  (Kuetzing)  W.  Smith 

,V.  8ublineari8  Hustedt 

Pinnuiaria  spp.  Ehrenberg 

Rhoiaoaphenia  auj*o<ita  (kuetzing)  i.ruiiow 

Stauroneia  spp.  Ehrenberg 

5.  ancepa  f.  gracilis  Habenhorst 

Surive l la  angus ta  Kuet : i ng 

S.  mtnuta  Br6bisson 

S,  ovata  Kuet zing 

S.  avuta  var.  pinnuia  (K.  Smith'  HustcJt 

Synedr-a  runpene  Kuet  sing 

3.  rurrpene  var.  "leneghinian.;  Grunow 

3.  zenera  N.  Smith 

3.  ulna  (Nitzsch)  Ehrenberg 

Unidentified  Pennates 


TOTAL  NUMBER  OF  SPECIES 


TOTAL  NUMBER  OF  INDIVIDUALS 


SPECIES  DIVERSITY 


SPECIES  RICHNESS 


‘Entries  represent  number  of  phytoplankti-rs  per  liter;  ;*»•  cm 

Summaries  of  all  phytoplankton  collections  .»re  ;>re*i  nt<- 1  in  Vppet 


11.3 

- 

5 

- 

2  " 

- 

32 

5 

20.5 

- 

1 1 

- 

ft 

2  2 

42 

55.3 

48.5 

_ 

n: 

.'1 

10 

94.  S 

212.5 

212.5 

1  %.  s 

e 

74 

1U 

- 

- 

V 

20  5 

191 

0 

20.5 

.34  5 

191 

11 

- 

- 

:  j> 

i  1 

20 . 5 

- 

11' 

- 

33.5 

- 

1  Jh 

13" 

3So 

- 

t.7,5 

- 

12.5 

9(- .  5 

32 . 3 

•4  5 

93.5 

t 

SB .  5 

12.3 

- 

s  ••  ' 

:: 

- 

289.5 

- 

1! 

10 

20.5 

1 *  .i .  '•» 

10' .  5 

Go 

190.5 

1(4 

22 

i '  3 

33.3 

12.3 

■ 

67.3 

_ 

21. S 

!•■ : . 

.  3 

19 

- 

K'l 

V 

22 

35 

29 

27 

37 

~  1  - .  s 

2 188 

2(1.3' 

,3G  09.5 

2914.5 

.3754]  .5 

3.1 

3.” 

3.0 

3.4 

5.6 

'■  •• 

? .  9 

3.4 

3.1 

3.3 

it  t" i c lent 

densities  to 

estaM  ish 

accurate  v 

ount  . 
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the  absence  of  a  hard  substrate,  the  diatoms  were  associated  with  the  stems 
of  the  Nuphai'. 

Although  the  remaining  groups  of  algae  were  present  at  nearly  all  of 
the  stream  stations  and,  in  fact,  developed  fairly  large  populations,  par¬ 
ticularly  at  downstream  sites,  it  was  in  the  still  waters  of  the  wetlands 
that  maximum  development  of  these  groups  occurred.  Blue-green  algae,  the 
cryptomonads,  euglenoids,  and  especially  the  green  algae  prol i ferated .  For 
example,  green  algae  were  the  predominant  forms  there,  representing  over  o3“ 
of  the  total  number  of  individuals  counted. 


Zooplankton .  Nine  species  and  eight  genera  of  cladocerans,  three  species 
and  three  genera  of  copepods,  and  one  species  and  12  genera  of  rotifers 
were  identified  from  zooplankton  collections  from  the  six  aquatic  sampling 
sites  in  the  Cape  l.a  Croix  Creek  watershed  (Appendix  2).  These  data  are 
summarized  in  Table  20.  Species  diversity  and  species  richness  were  cal¬ 
culated  for  each  of  the  sampling  stations  and  these  data  also  appear  in 
Table  20. 

Zooplankton  is  never  particularly  abundant  nor  diverse  in  small 
streams.  This  fact  is  supported  by  data  obtained  in  the  present  study 
(Table  20).  At  all  stream  stations,  most  taxa  present  occurred  in  insuf¬ 
ficient  densities  to  establish  an  accurate  count.  Those  stream  stations 
in  proximity  to  large  pools,  as  at  station  4  and  upstream  from  station  5, 
did  yield  sufficient  densities  of  some  taxa  to  permit  accurate  counting. 

Despite  generally  poor  representations  of  zooplankton  populations 
at  stream  sites,  some  general  observations  are  possible.  In  general,  the 
rotifers  predominated,  with  copepods  comprising  the  balance  of  the  commun¬ 
ity.  Predominant  forms  included  bdelloid  rotifers  and  immature  copepods 
(nauplii  and  copepodids). 

The  population  density  of  zooplankton  observed  at  station  6  reflected 
the  obvious  differences  between  lotic  and  lentic  habitats.  The  density  of 
zooplankton  in  the  wetland  was  nearly  20  times  that  observed  at  any  of  the 
stream  stations.  Also,  the  community  observed  in  the  wetland  was  clearly 
the  most  diverse  with  17  taxa  reported.  Nearly  75°o  of  the  zooplankton  col¬ 
lected  here,  however,  were  immature  copepods.  Despite  this  numerical  dom¬ 
inance  by  copepods,  cladocerans  represented  more  than  50*0  of  the  taxa 
identified. 


Benthos .  Results  of  replicate  quantitative  sampling  of  benthic  macro- 
invertebrates  arc  presented  in  Appendix  3.  These  data  are  summarized  and 
supplemented  with  qualitative  data  in  Table  21.  This  table  also  presents 
the  results  of  species  diversity  and  species  richness  calculations. 

One  hundred  twenty-three  taxa  of  benthic  macroinvertebrates  were 
identified  from  aquatic  sampling  stations  1  through  6.  Especially  abundant 
were  aquatic  beetles,  aquatic  oligochacte  worms,  and  aquatic  flics,  repre¬ 
senting  29. 6o,  22.9%,  and  22. 0s,  respectively,  of  the  species  found.  It  is 
significant  to  note  that  only  two  of  the  35  species  of  aquatic  beetles 
taken  were  collected  by  quantitative  means,  while  all  of  the  aquatic  worms 


i 

J 
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Table  20.  Zooplankton1  observed  at  stations  in  the  Cape  I. a  Croix  Creek  watershed.  May, 
1976. 


S  T  A  T 

IONS 

TAXA 

1 

2 

3 

4 

5 

6 

CLADOCERA 

Alona  ciraumfimbriata  Megard 

- 

- 

- 

4 

- 

- 

A.  guttata  Sars 

- 

- 

- 

- 

- 

4 

Bv8mina  spp.  Baird  (immature) 

- 

- 

- 

4 

- 

- 

B.  longiro8tri3  (0.  F.  Muller) 

- 

- 

- 

- 

4 

9.5 

Ceriodaphnia  spp.  Dana  (immature) 

- 

- 

- 

- 

- 

1.5 

Chydoms  sphaefiaus  (0.  F.  Mullerl 

- 

- 

- 

4 

- 

1 

Daphnia  spp.  0.  F.  Muller  (immature! 

- 

- 

- 

- 

- 

1.5 

D.  ambigua  Scourfield 

- 

- 

- 

- 

- 

7 

D.  parvula  Fordyce 

- 

- 

- 

♦ 

- 

2 

Kurzia  latissir  a  (Kurz) 

- 

- 

- 

- 

- 

2 

Pleuroxus  dent  '  ‘ulatua  Birge 

- 

- 

- 

- 

- 

4 

Simocephalus  y.  'ulus  Schddler 

- 

- 

- 

- 

- 

4 

COPEPODA 

Diaptomus  pallidus  Herrick 

- 

- 

- 

- 

4 

6 

Eucyelops  spp.  Claus 

- 

- 

- 

4 

- 

- 

E.  a gills  (Koch) 

- 

- 

4 

- 

- 

- 

Tropocyclops  peasinus  (Fischer) 

- 

- 

- 

- 

4 

- 

Nauplii 

4 

4 

4 

3 

4 

142 

Calanoid  Copepodids 

- 

- 

- 

- 

- 

1.5 

Cyclopoid  Copepodids 

♦ 

♦ 

- 

0.5 

0.5 

2.5 

Harpacticoida 

- 

- 

4 

" 

- 

ROTIFERA 

Brachionus  patulus  Muller 

- 

- 

- 

- 

- 

6 

Cephalodelia  spp.  Bory  de  St .  Vincent 

- 

4 

4 

5 

1 

- 

Euohlcmis  spp.  Ehrenberg 

- 

- 

4 

4 

4 

- 

Gastropus  spp.  Imhof 

- 

- 

- 

- 

4 

- 

Keratellu  spp.  Bory  de  St.  Vincent 

- 

- 

- 

- 

10 

Leaane  spp.  Nitzsch 

- 

4 

- 

- 

- 

4 

Lepadella  spp.  Bory  de  St.  Vincent 

- 

- 

- 

- 

4 

- 

Mono8tyla  spp.  Ehrenberg 

- 

4 

- 

- 

4 

4 

Notormata  spp.  Ehrenberg 

- 

4 

- 

- 

- 

Te8tudinella  spp.  Bory  de  St.  Vincent 

- 

- 

- 

0.5 

- 

5.5 

Trichoaerea  spp.  Lamarck 

- 

- 

- 

0.5 

2 

4 

Trichotria  spp.  Bory  de  St.  Vincent 

- 

- 

- 

4 

- 

- 

Bdelloid  Rotifers 

+ 

4 

4 

1 

2 

- 

TOTAI.  NUMBER  OF  TAXA 

i 

s 

5 

11 

10 

17 

TOTAL  NUMBER  OF  INDIVIDUALS 

- 

- 

- 

10.5 

5.5 

196 

SPECIES  DIVERSITY 

0 

2  < 

3  2.3 

1 .9 

2.2 

3.2 

SPECIES  RICHNESS 

0 

1. 

0  4.6 

1.2 

1.2 

2.6 

‘Entries  represent  number  of  zooplankters 

per  liter 

; 

1,1  =  present 

in  insufficient 

den- 

sities  to  establish  accurate  count.  Summaries  of 

all 

zooplankton 

collections  are 

presented  in  Appendix  2. 
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Table  Jl.  Benthic  macroinvcrtebrates  observed  at  stations  in  the  Cape  La  Croix  Creek  watershed.  May  and  .bine,  197b. 


TAXA 


ANNELIDA 
Hi rudinea 

Erpobde 1 ( idae 

Erjn  i>. it !  j  j  l  l.c  i  dy ) 

C.lossiphoniidiie 

Ht  lob lit/.'  f'un.  \  ■  ‘  iro-iLi  Moore 

Pi-jC(>b<u  !  hi  m*i  ;  *  ;  Moore 

01 igochaeta 
l.umbricul  i  due 

..unbr i, •;« us  Mr:  ;*;<.•  ( M»i  1 1 e r  I 

Maididae 

An  l of ‘h.  iw  fut\ \ii*s  i  Mii  11  e r  l 
Ik  i\  i:  jit.it. i  (Muller) 
w'iV  /  Aiyer 
I  tn.: ;  d’lldekem 
N<i  i  n  *  ’-rrun  *'  n  1*  i  gue  t 
V.  n*  ‘"y  x  /‘igii-t 
X.  v  :r  i:  i  ’ is  I*  i  gue  t 
f'ript't.:  '•?  Bourne 

• .  hr>  >} '.!»  Bourne 
/.  '.u’b;  ‘  ’  Smith 

/  .  ;  .  v •  ;  Turner 

:f ;  •  *i-ii- *  *  .  u  ‘Udv  kem 

:  r.i.-u.?*?*  .iinnaeu.i 
Tubi field  .it* 

Hr  :Hx'h  '  »r  i  .?  -j.n  r*f  .  ‘  Beddaru 

iinr  -.o.lj'i  lue>  spp.  i lupareJe  ;  i  iwr.iI  ore--  > 

"...  Brinkhnr'-t 

i .  ;r*<*  i«  ■  ‘ ■ : «a. •  ku t ; e  1 

hx  ffroi:'4.  r:  »  Ijjxirede 
^;ar.  vk.’  Brink  hurst  L  l.'ook 
.  u.i«  *•  rri  Cl.tparcdc 
!ol>  •  :ox  spp.  leidy 
\t  (Fisen) 

}  .  fr>  ■. Bnnkhurst 
i  .  mu'  *.  :  8-  torus  (Smith) 

\hitr  .  jitus  Leidy 

/rr.-zr.  thrix  spp.  Ve;Jovsk>  &  Mra.'.ek 
i.  ■  v,  i.  •'  (Hrahe) 

f ifrim. f *t i  *  .  «■  Brinkfmrsr  i\  C<»ok 

Tul' if-  .r  *  J'  -*•  (Mull  or ) 

MALACOSTRACA 

Amphipoda 

{iaflunariJ.n’ 

f-maruK  "  nuit  ‘C,y 
J.  ;•*».  '  '^aji’a.*  bousfirlil 

Tal itridae 

tf/.'/r*:  «•  ;;:*<•  m  I  Saussurt- 1 

l snpoda 
Asel 1 idac 

An*  '  'an  .;,r*  ;  l  orbi’s 

INSFCTA 

Fphcweropt  era 
Baet idac 

CoKtr-.f  ‘iluP  spp.  I  at  on 

Caenidae 

Cae*iiff  spp.  Stephens 
Ephemerel 1 idac 

Ef-hwere  ’  i  jVa  n:  Mclhinnough 
Heptageni idac 

4'>t€'ru9.*r''n  ur*  (Sayl 

Steutitu’rki  fom,  '/■ ; '  ur  ( Say ) 

S.  tri;.u*io*.]!ur>  ( Banks  I 
Leptophlebi idac 

pQTYileptophi.rbia  n*.'f’rt'rt&  (ikrf^innough) 

Plecoptera 
Perl idac 

Hp.ofrr'n  -Ijwii  (Newman) 

Perlt’tt t-'t  :  i  ,;  :■*•  (Hagen) 

Neuroptera 

Sisyridae 

Sittyr-t  vio.xria  (Walk or) 

Coleoptera 
Dyt i sc idae 

CpH*v2  arujuettita  Aube 
c?f  l ,t  tue  - *he ory- h;  *  ’  Aube 
'jtuphur 4&  (Say) 


h.6 


K  .  ( 
r>h .  s 


22  S.  (> 
249.4 


- 

111.8 

- 

722 

249 

2S.8 

8b 

4.4 

V .  <■ 

1  ~ 

154 

54 

2.2 

vl 

j ;  i 

i".  2 

UP 

1  ’sH .  b 

s‘U.4 

28  5 

“".4 

S.t> 

■>(>  1  2 

Si 

4.4 

541.8 

1  t>S 

>95 

J.i 

ill 

4.1 

94  .b 

25S 

105 

(<8  S 

- 

20b 

- 

25  s 

- 

- 

14b 

. 

P.2 

Hl.k 

57b 

- 

>1  .  1 

SI 

*f> 

54  5 

P.2 

;  •  v  . 

34 

S.b 

s  .  b 

- 

:b.6 

J^U.  l  ««  -  24 . 2 

♦ 

90 .2  1  > .  2  K  .  (>  -  TS .  2 

♦  1X2  -  -  II 

f.8.2  4.4  P.2  -  -  P.2 

b.n  ..... 

XS.2  13.2  ♦  -  -  * 

ii 

b.6  4.4 
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Table  21.  (continued). 


TAXA 


STATIONS 

12  5  4  5  6 


Dytiscidae  (concluded) 

Coptotoirrua  interrogate  (Fabricius) 
Hydropoi*ue  cf.  ooneurrilie  LeConte 
H.  vittatiperxnis  Gemminger  5  Harold 
Laooophi  lua  pt\>ximua  Say 
Liode88ue  <if finis  (Say) 

Thermonectes  omatiecllie  orruj'  i.\  l  He  Aube 
Uvotub  laaustris  (Say) 

Elia  idae 

Dubiraphia  sp.  1  Sanderson 
Dubiraphia  sp.  2  Sanderson 
MacronyckuB  glabra tua  (Siv) 

Stenelmie  orenata  (Say) 

Ha) ipl idae 

Pel  tody tes  iunavani  Young 
P.  mutiouB  (LeConte) 

P.  se&ncoulatua  Roberts 
Hclodidae 

Prionooyphon  sp.  Redtenbacher 
Hydrophil idae 

Beroaua  fratemu8  LeConte 
B .  infuaeatue  LeConte 
B.  pantherinus  LeConte 

B.  r  eregrinua  (Herbst) 

Che  irthria  utra  (LeConte) 

Cymbiody  ta  c  f .  b  lanohar 1 '  Horn 
Enochrua  oor.8ortus  Creei . 

E.  oohraceua  (Melshcimer) 

E.  pygmaeua  nebulosue  (Say) 

Helophorus  spp.  Fabricius 
Hydroohara  obtuaata  (Sayj 
ParaoyrtUB  subcupreua  (Say) 

Tropistemus  sp.  Solier  (immature) 

T.  lateralis  nimbatus  (Say) 

Noteridae 

Hy-dro  tinthua  iri.ro' or  Say 
Suph:  ae!  lust  bi*' lor  (Say) 

Psephenidae 

P8ephenuB  herrieki  (DeKay) 

Trichoptera 
Hydropsych idae 

Cheuna topsuohe  sp.  Wallingren 

C.  pettiti  (Banks) 

Hydropeycrhe  orris  Ross 
Potanyia  flava  (Hagen) 

Leptoceridae 

Ceraclea  tranaveraus  (Hagen) 

Neotcp8y<rhe  albida  (Walker) 

Oeoeiis  inoorspi  'iui  (Walker) 

Philopotamidae 

Chimarra  sp.  Stephens 
C.  jtcrMma  Hagen 
C.  feria  Ross 
C.  obeoura  (Walker) 

Psychomy i idae 

Cemotina  wlaea  Ross 
Neureolipsi p  ereptut  Claris  ( Wa 1 ker i 
Diptera 

Ceratopogonidae 

Palponyia  complex  Me i gen 
Chaobor idae 

Chaoborua  punotipennia  (Say) 

Chironomidae 

Tanypodinac 

Ablabesnyia  sp.  Johannsen 
A.  nalloohi  (Walley) 

Lareia  sp. 

Prooladiue  spp.  Skuse 
l  .  be  Hub  (Loew) 

PseatroUinypuB  dyari  (Coquillett) 

Tanypiw  neopuru ?  t  ipennia  Sub  1  et  t  e 
7.  eteilaluB  Coquillett 
Thienemannirryia  complex  Pittkau 
Orthocladiinae 

Criao  t of >ue  sp .  Wu  1  p 
C.  Maine' t up  (Meigen) 

Corynoneura  aouteAlaUi  Winnertz 
Chironominae 

Chironomua  attenuatue  (Walker) 

C.  ri.pariua  Meigen 


b.h 


8.6 

54  .4 


1  9 .  s 
8  . •' 

4.4 

6.6  fi.(.  -  2.2 

■16.2  118.8  8.6  >0.s  45 


b.’> 

1 ’ . 2  -  25.8  8.  a  8.6 

8.8 

S’>.4  -  -  r\o 


54.4  -  156.4 

45  6.6 
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Table  21.  (concluded). 


TAXA 

i 

2 

S  T  A  T 

3 

IONS 

4 

5  6 

Chironoainae  (concluded) 

Cryptoehiror%o* ma  fulvua  Johanns en 

30.8 

4  3 

50.6 

Glyptotsndipee  lobi  ferns  (Say) 

. 

8.8 

> 

33 

HamiachiQ  sp.  Kieffer 

. 

. 

. 

- 

1 1 

Niarotendipee  pedellue  (OeCeer) 

- 

4 .4 

- 

8.8 

Paratendipee  albimanus  (Mel gen) 

- 

- 

- 

- 

8.8 

PolypediLm  illinosnsc  (Malloch) 

- 

- 

- 

4.4 

P.  eoalaenum  (Schrank) 

. 

15.4 

133.6 

13.2 

Stenochironomue  sp.  kieffer 

. 

2.2 

_ 

. 

2.2 

Tanytareua  sp.  Ifulp 

2.2 

6.6 

25.8 

19.8 

Simuliidae 

Similiien  sp.  Latreille 

- 

63.8 

- 

- 

TOTAL  NUMBER  OF  SPECIES  (Quantitative) 

14 

29 

23 

r 

2r  mi 

TOTAL  NUMBER  OF  INDIVIDUALS 

580 . 8 

822.8 

1877.8 

3818.4 

r»io.4  4‘.ry.i 

SPECIES  DIVERSITY 

2.7 

3.4 

8 . 3 

2.6 

3.8  4.2 

SPECIES  RICHNESS 

2.4 

3 . 1 

8  0 

-■> 

3  4  .  8 

^Entries  represen*  numbers  of  benthic  macro  invertebrates  per  =  collected  during  non-quantiiat  i  ve  sampling.  Stimmaru- 

of  all  benthic  c  ilections  are  presented  in  Appendix  3. 
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and  aquatic  flies  came  from  quantitative  samples.  Differences  in  vulnera¬ 
bility  to  quantitative  sampling  devices,  such  as  is  demonstrated  here,  il¬ 
lustrate  the  need  for  supplemental  collecting  in  inventory  studies. 

The  aquatic  insect  fauna  of  Missouri  has  not  been  studied  intensively. 
Although  several  groups  currently  are  under  investigation,  only  the  aquatic 
Heteroptera  have  been  treated  in  publication,  and  then  only  as  a  portion  of 
a  larger  study  of  the  total  Heteroptera  fauna  of  the  state  (Froeschner  1962) 
Although  few  specific  records  for  the  Cape  Girardeau  area  exist,  overall 
distribution  patterns  for  41  species  are  such  that  they  are  either  known  or 
likely  to  occur  in  the  Cape  La  Croix  Creek  watershed. 

Results  of  sampling  were  especially  interesting  at  stations  5  and  6 
(Table  21).  A  total  of  26  taxa  were  taken  at  station  a,  2a  of  which  were 
midges  (Diptera:  Chironomidae) .  Most  of  these  midges  were  ropr<-  •  ent  ed  by 
small  tube-dwelling  larvae  attached  to  the  grave)  substrate  which.  .o  .prised 
the  stream  bed.  Apparently  other  benthic  taxa  were  unable  to  compel  suc¬ 
cessfully  or  were  limited  by  other  ecological  or  water  quality  considera¬ 
tions.  The  midges  were  represented  by  only  two  taxa  in  the  wetland  samples. 

The  distribution  of  aquatic  oligochaetc  worms  corresponded  ;n,  i  civ 
to  the  amount  of  Silt  in  the  substrate  and,  presumably,  also  to  tin-  count 
of  organic  matte,  present.  The  soft  organic,  sediments  of  stat  ion  i>  per¬ 
mitted  the  development  of  a  large  number  and  great  variety  of  aquatic 
worms  (Table  21).  Results  of  quantitative  sampling  illustrate  a  popula¬ 
tion  with  97.8%  of  the  numbers  of  individuals  and  85..V.  of  the  species 
being  ol igochaetes .  This  station  perhaps  best  exhibits  the  value  of  sup¬ 
plemental  collecting  by  qualitative  means.  An  additional  29  species  were 
added  to  the  station  6  faunal  list  by  this  means  (mostly  aquatic  beetles). 
These  organisms  were  from  portions  of  the  habitat  not  sampled  effect  :\v!y 
by  quantitative  means  or  were  present  in  numbers  too  low  to  permit  adequate 
sampling  by  quantitative  devices. 


Fishes ■  Table  22  lists  121  species  of  fishes  known  or  likely  to  occur  in 
the  Cape  La  Croix  Creek  watershed.  Although  the  Mississippi  River  is  adja¬ 
cent  to  the  drainage  basin,  Mississippi  River  fishes  are  included  in  the 
table.  The  fish  faunas  of  both  the  state  of  Missouri  and  the  Mississippi 
River  are  well  known  and  a  substantial  literature  exists  detailing  the  precise 
sites  where  species  have  been  taken.  For  this  reason  it  is  felt  that  the 
species  list  presented  in  Table  22  is  quite  complete.  ibis  table  includes 
habitat  preference  and  abundance  data  for  all  species. 

Distribution  patterns  of  the  fishe,  of  Missouri  permit  recognition  of 
four  primary  faunal  regions:  Ozark,  lowland,  prairie,  and  big  river.  Pre¬ 
cise  boundaries  of  these  regions  generally  do  not  exist.  Rather,  the  faunal 
regions  are  separated  by  transition  rones.  Pflicger  (1971 )  considers  this 
zone  of  transition  an  "Ozark  border"  where  f. sins  characterizing  the  Ozark, 
lowland,  and  prairie  faunal  regions  meet  and  mix.  lie  points  out  that  actual 
species  composition  of  the  Ozark  border  varies  markedly  from  one  .area  to 
another  and  that  it  is  best  thought  of  as  a  broad  ocotone  rather  than  a  dis¬ 
tinct  faunal  region. 


Table  22.  (continued). 


Abundant ,  readily  obterv-d  'Known  to  occur,  docirented  sightings 

Conroe,  usually  readily  abter.ed  2Presence  verified  during  this  inventory 

Unccwnon,  but  to  be  observed 

Pare,  wifi'n  the  rarge  o*  the  species, 
but  se’dow  observed 
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Abundant,  readily  observed  *,'°’m  *»  °«“r.  docwnted  sightings 

Conmon.  usually  readily  observed  2Presence  verified  during  this  Inventory 

Uncommon,  but  likely  to  be  observed 
Rare,  within  the  range  of  the  species, 
but  seldom  observed 


Abundant,  readily  observed  lKwwn  t0  °cc"r-  ** »l«M1n«s 

Cownon,  usually  readily  observed  Presence  verified  during  this  Inventory 

Uncommon ,  but  HVely  to  be  observed 
Rare,  within  the  range  of  the  species, 
but  seldom  observed 
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Notropis  spilopterus  (Cope) 
Spotfin  shiner 

Notvopis  stramineus  (Cope)2 
Sand  shiner 


Abundant.  readily  obierved  t0  xcvr,  docuwnted  jtSht1nS» 

Common.  usually  'eadily  observed  Presence  verified  during  this  Inventory 

Uncommon,  but  likely  to  be  observed 
Rare,  within  the  ran-;e  of  the  species, 
but  seldom  observed 
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Abundant,  readily  observed  *Known  to  occur,  documented  sightings 

Connon,  usually  readily  observed  ^Presence  verified  during  this  Inventory 

Uncorwon.  b-jt  likely  to  be  observed 
flare,  within  Che  range  of  the  species, 
but  seldom  observed 


Abundant,  readily  observed  'tooim  to  occur,  documented  sightings 

Z-  Comnon,  usually  readily  observed  Presence  verified  during  this  Inventory 

U"  ncoonon,  but  likely  to  be  observed 
R*  Rare,  within  the  range  of  the  species, 
but  seldom  observed 


Pflieger  (1971,  1975)  doc:-  not  i: 
between  the  big  river  and  other  faunal 
tributary  streams,  any  transition  zone 

Based  upon  a  map  presented  by  t  i  i 
county  is  entirely  within  the  Ozark  ! 
faunal  region  represented  here  by  the 

Fishes  were  collected  from  the  i 
suits  of  these  collections  are  present 
below.  Population  density  and  stand  in., 
by  species  and  station  in  Table  25.  TO 
species  diversity,  ;tnd  species  richne-  • 
Table  24. 

liven  casual  analysis  of  the  fish 
between  stream  populations,  dominated 
comparatively  high  species  diversity, 
mosquitofish  (Table  24).  A  more  the; 
however,  reveals  good  separation  ii.t  ■ 
regions  and  a  transitional  cone  ('labi- 


Cape  ha  Croix  Creek  and  tribal  .. 
in  this  study  by  stations  1  and  5,  wet 
of  the  stream  (Pig.  2).  Stream  order 
nificant  factor  in  definition  of  thi  ! 
5  and  2,  respectively),  perhaps  due  t 
In  considering  the  physical  character;  ■■ 
the  only  clear  difference  from  other 
areas  in  the  stream  bed.  These  areas 
The  water  velocities  necessary  to  mn  t  ti¬ 
the  high  stream  gradient. 

The  flora  inhabiting  Otari  Up  I  a 
algae  (periphyton)  which  utilize  sco-.m 
in  the  water.  Phytoplankton  consist  j 
species.  Zooplankton  is  characteri  -t  ; . 
Among  the  benthic  mac  ro  i  nvertebrat  c-  . 
especially  those  species  which  teed  V 

Of  the  fishes  listed  in  this 
occurring  in  Ozark  Uplands  streams 
characterized  by  high  populations  > 
creek  chubs  and  black-quitted  T o j >:a i  n t 
also  be  present  if  riffles  and  pool 
favoring  the  development  of  such  a 
water  velocity  and  a  stream  bed  t  -  c 
Both  would  be  found  in  h i gh-grnd i on ' 

Ozark  Uplands  streams  probabl 
resource  in  the  project  area.  Peru 
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Table  24.  Composition  (°  of  total  number),  species  diversity,  and  species 
richness  of  fishes  observed  in  stream  and  marsh  habitats  in  the 
Cape  La  Croix  Cree>  watershed,  June,  1976. 


S  T  A  T 

T  0  N 

1 

2 

7> 

4 

5 

6 

L'atostomidae 

0.8 

- 

2.7 

0 . 6 

- 

- 

Centrarchidac 

1.6 

2.8 

- 

1  . 1 

0.4 

- 

Cyprinidae 

86 . 6 

95.3 

95.9 

96.0 

89.7 

- 

Cyprinodontidae 

6.2 

1.3 

1.4 

1  .7 

9.9 

- 

Ictaluridae 

- 

- 

- 

0.6 

- 

- 

Percidae 

4.9 

0.6 

- 

- 

- 

- 

Poeciliidae 

- 

- 

- 

- 

- 

200.0 

Total  (°„) 

100.0 

100.0 

loo.o 

100.0 

1  00 . 0 

100.0 

Number  of  Specimens 

247 

320 

7  7 

176 

253 

29 

Species  Diversity 

1.2 

1.5 

1.4 

0.7 

0.9 

0.0 

Species  Richness 

1  . 1 

1.3 

1  .2 

0 . 6 

0.8 

0.0 

l'J  4 


Cape  La  Croix  Creek  and  its  tributaries  fulls  into  this  category.  Using 
gradient  as  a  general  criterion  for  classification,  streams  located  above 
120  m  above  mean  sea  level  (Fig.  2)  may  be  considered  Ozark  Uplands. 

The  physical  characteristics  of  most  of  these  streams  presently 
have  been  altered  little  by  man  and,  as  stated  above,  water  quality  is 
good.  In  these  streams,  the  fish  fauna  is  diverse.  Results  of  sampling 
at  station  5,  while  exhibiting  components  characteristic  of  the  Ozark 
Uplands,  show  the  effect  of  even  minimal  stream  alteration.  Fewer  than 
one-half  of  the  species  taken  at  station  1  were  taken  here  (Table  25). 

Station  5  was  located  in  a  public  park  in  northern  Cape  Girardeau. 

Proposed  water  resource  developments  are  not  likely  to  affect  Ozark 
Uplands  streams.  Rather,  the  principal  threat  appears  to  be  urbanization 
of  the  areas  north  and  northwest  of  Cape  Girardeau.  Undesirable  activities 
in* lude  removal  of  streamside  cover,  clearing  of  adjacent  areas,  diversion 
of  stormwater,  and  the  establishment  of  single-family  septic  fields. 

Southeastern  lowlands 

Cape  La  Croix  Creek  and  tributaries  (Southeastern  ..owlands)  are 
represented  in  this  study  by  stations  5  and  4.  Gradient  is  low  (Fig.  2). 
as  is  water  velocity  (Table  18).  The  substrate  consists  of  silt  and  clay. 
Both  stations  sampled  were  in  order  4  portions  of  the  stream  (Table  14), 
but  several  order  1  tributaries  were  present  which  were  also  characteristic 
of  the  Southeastern  Lowlands. 

The  virtually  undetectable  water  velocity  observed  at  these  stations 
permitted  the  development  of  an  abundant  phytoplankton  and  zooplankton. 
Oligochaetes  were  significant  members  of  the  benthic  macroinvertebrate 
community  and  reached  high  densities  in  the  soft  sediments. 

Among  the  fishes,  Southeastern  Lowlands  streams  are  characterized  by 
the  absence  of  stonerollers  and  darters,  large  populations  of  various  minnows 
such  as  the  red  and  redfin  shiners,  and  presence  of  large-stream  suckers 
(c '.nmon  and  spotted)  and  black  bullheads.  Physical  factors  favoring  the 
development  of  this  type  of  community  include  low  water  velocity  and  a  silt 
or  sand  stream  bed.  Riffles  would  be  rare  to  absent.  Low  gradient  areas 
such  as  this  are  provided  by  the  Southeastern  Lowlands  west  and  south  of 
Cape  Girardeau. 

Although  its  relatively  high  position  in  the  altitudinal  profile  of 
Cape  La  Croix  Creek  (Fig.  2)  suggested  a  tentative  classification  as  transi¬ 
tional,  similarities  in  composition  of  the  fish  population  between  stations 
3  and  4  make  it  clear  that  station  3  must  be  considered  as  Southeastern  Low¬ 
lands  (Table  23).  A  total  of  57  fish  species  arc  listed  as  representative 
of  Southeastern  Lowlands  streams  (Table  22). 


Transitional 

Cape  La  Croix  Creek  and  tributaries  (Transitional),  -epresented  in 
this  study  by  station  2,  are  intermediate  in  gradient  between  Ozark  Uplands 
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and  Southeastern  Lowlands.  Station  2  is  an  order  3  stream  (Table  14)  and 
alternated  between  deep,  wide  pools  (Table  18)  and  narrower  riffle  areas. 
These  alternating  habitats  permitted  simultaneous  representation  of  ele¬ 
ments  of  upland  and  lowland  biota. 

Most  of  the  substrate  in  these  transitional  streams  is  silt  and  clay. 
Hence,  they  are  not  suitable  for  the  development  of  periphyton,  except 
where  other  hard  substrates  are  present  such  as  sticks  and  branches.  Gen¬ 
erally,  the  water  is  too  turbid  to  permit  an  extensive  phytoplankton,  even 
in  the  larger  pools.  Zooplankton,  too,  is  characteristically  low  in  both 
abundance  and  diversity. 

Among  the  benthic  macroinvertebrates,  species  diversity  is  high 
because  of  the  alternating  upland  and  lowland  habitat  types  with  hard  and 
soft  substrates.  Again,  mayflies  and  midges  were  important  groups  and  oligo- 
chaetes,  which  will  predominate  downstream,  are  beginning  to  appear. 

As  would  be  expected,  this  station  shows  fish  components  of  both  major 
zones.  Stoncrollers  and  darters  are  present,  but  in  low  numbers  while  large 
numbers  of  red  and  redfin  shiners  are  present.  The  results  of  sampling  Cape 
La  Croix  Creek  fish  populations  (Table  25)  clearly  reflect  the  ecotonal 
nature  of  this  station.  A  total  of  53  fish  species  are  listed  as  representa¬ 
tive  of  such  transitional  habitats  in  the  project  area  (Table  22). 

Neither  the  transitional  or  Southeastern  Lowlands  portions  of  Cape  La 
Croix  Creek  presently  are  valuable  water  resources.  Extensive  development 
of  city  habitat  along  the  creek  in  upstream  areas  has  affected  severely 
riparian  vegetation  and  bank  and  bed  materials.  Stormwater  diversion  no 
doubt  produces  rapid  and  extreme  fluctuations  in  water  level  from  these 
urban  areas  downstream.  Although  limited  water  quality  data  from  this  area 
(Tabic  3)  do  not  give  evidence  of  pollution,  the  potential  exists  for  seri¬ 
ous  degradation  of  water  quality. 

Downstream  from  Cape  Girardeau  proper,  past  channel  modifications 
have  been  directed  toward  removal  of  flood  water.  Activities  have  included 
channel  straightening,  removal  of  stveamside  vegetation,  and  cutting  and 
removal  of  fallen  trees. 

In  terms  of  implementation  of  feasible  water  resource  development 
projects,  it  is  doubtful  if  further  physical  damage  could  be  done  to  the 
Southeastern  I  .owl  anils  portion  of  Cape  La  Croix  Creek.  Presently,  this  por¬ 
tion  of  the  stream  has  little  value  for  fish  and  wildlife.  Substantial 
habitat  improvement  could  result  from  implementation  of  a  project  which 
included  a  program  for  removal  of  stumps,  log  jams,  trash,  and  for  grading 
and  planting  of  the  stream  banks  and  adjacent  areas. 


Wri-iiViJ  Ay\  ar, 

Limited  sampling  in  wetland  areas  was  included  in  this  study  to 
provide  general  information  on  the  aquatic  communities  representative  of 
inland  shallow  and  deep  fresh  marshes  and  wooded  swamps.  As  expected  in 
clear,  non-flowing  water,  a  substantial  phytoplankton  and  zooplankton 
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developed  (Tables  19,  20).  The  large  number  of  taxa  recorded  attest  to 
the  diversity  of  microhabitats  such  areas  provide.  In  the  benthos,  oligo- 
chaotes  reached  very  high  densities  in  the  soft  organic  sediments  and  a 
large  number  of  insect  taxa  were  observed  (Table  21). 

In  spite  of  this  diversity  of  plankton  and  benthos,  a  surprisingly 
small  number  of  fishes  were  characteristic  of  wetland  habitats.  Table  22 
lists  only  13  species  as  likely  to  occur  here  and  results  of  this  sampling 
program  (Table  23)  yielded  but  a  single  species,  the  mosquitofish . 

As  stated  above,  the  extent  of  all  wetland  habitats  in  the  watershed 
is  probably  too  small  to  contribute  substantially  to  the  overall  ecology 
of  the  project  area.  Their  value  lies  principally  in  their  role  as  refugia 
for  species  which  were  once  widespread  and  are  now  restricted  to  relict 
areas  which  escaped  drainage  as  the  Southeastern  Lowlands  was  cleared  and 
drained  for  agriculture.  Undisturbed  wetland  habitat  typically  has  a  rela¬ 
tively  stable  water  level.  The  dying  larger  trees  in  the  wooded  swamp  dis¬ 
cussed  above  indicated  higher  water  levels  in  the  recent  past.  The  presence 
of  a  diverse  microflora  and  microfauna,  with  mosquitofish  as  the  only  fish, 
indicated  that  the  wetlands  periodically  dry.  Indirect  effects  such  as 
these  may  already  have  altered  these  wetland  areas  significantly.  Water 
resource  development  projects  which  would  stabilize  water  levels  in  the 
wetlands  would  insure  their  continued  usefulness  at  least  in  the  natural 
area/outdoor  classroom  capacity.  In  addition,  the  arrow  arum  ( Peltandra 
virginica )  observed  here  is  considered  to  be  rare  in  Missouri  (Holt,  et  al. 
1974).  Protection  from  drainage  would  preserve  this  population. 

The  wetland  type  open  fresh  marsh  is  represented  in  the  project  area 
by  several  lakes  and  numerous  small  ponds.  Nearly  one-half  of  this  acreage 
is  contained  in  Lake  Hollenbeck  northwest  of  Cape  Girardeau.  Most  of  these 
lakes  and  ponds  are  north  and  northwest  of  the  city  and  arc  artificial  farm 
ponds.  Table  22  lists  19  species  of  fishes  likely  to  occur  in  this  habitat. 

While  not  sampled  specifically  during  the  course  of  this  project, 
experience  in  adjacent  portions  of  Illinois  has  shown  that  most  of  these 
farm  ponds  are  stocked  initially  with  largcmouth  bass  and  either  bluegills 
or  golden  shiners  or  both.  Contamination  usually  occurs  from  nearby  streams 
or  by  uninformed  sportsmen.  Hence,  many  farm  ponds  also  contain  green  sun- 
fish,  carp,  bullheads,  and  other  undesirable  species.  Typically,  carp  pre¬ 
dominate  in  biomass,  small  bluegills  and  green  sunfish  predominate  in  actual 
numbers,  and  largemouth  bass  reproduction  is  eliminated  or  seriously  reduced. 
Such  severe  population  imbalance  is  best  controlled  by  eradication  and  re¬ 
stocking.  Properly  managed,  farm  ponds  could  contribute  substantially  to 
the  fish  and  wildlife  resources  of  the  project  area. 


Mississippi  Fiver  and  Associated  Backwater  Arras 

As  stated  above,  Mississippi  River  and  associated  backwater  and  oxbow 
habitats  are  not  strictly  within  the  boundaries  of  the  project  watershed. 
Data  presented  here  are  meant  to  supplement  information  for  the  watershed 
and  to  provide  perspective  on  the  kinds  of  species  which  are  available  as 
colonizers  should  high  water  permit  them  to  invade  the  lower  reaches  of 
Cape  La  Croix  Creek.  Table  22  lists  76  species  for  the  river  and  26  for 
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associated  backwater  and  oxbow  habitats.  Predominating  are  the  minnows 
(Cyprinidae)  with  24  species.  Other  abundant  groups  include  the  suckers 
(Catostomidae)  and  darters  (Percidae)  with  10  species  each,  and  the  sun- 
fishes  (Centrarchidae)  with  9  species.  It  is  significant  to  note  that  41 
of  the  fishes  listed  in  Table  22  are  exclusive  to  the  Mississippi  River 
and  associated  backwaters  and  oxbows.  This  high  number  serves  to  under¬ 
score  the  un  queness  of  the  large- river  habitat. 
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PESTIFEROUS  PLANTS  AND  ANIMALS 

Among  the  pestiferous  plants  and  animals  known  or  thought  to  occur 
in  the  Cape  La  Croix  Creek  watershed  are  several  plants,  numerous  inver¬ 
tebrate  species  or  groups,  two  mammals,  and  representatives  of  two  fami¬ 
lies  of  snakes. 

Poisi]Bi  ivy  ( Toxicodendron  radicans )  was  a  conspicuous  plant  in  many 
areas  of  the  watershed.  It  formed  one  of  the  chief  understory  plants  in 
the  lowlands  and  floodplain  forest,  occurred  along  roadside  ditches, 
stream  banks,  and  other  waste  areas.  Contact  with  any  part  of  this  plant 
often  produces  severe  allergic  reactions  in  individuals  sensitive  to  its 
sap. 


Ragweeds  ( Ambrosia  spp.),  common  in  waste  areas  and  moist  lowland 
areas,  is  an  annoyance  because  of  the  allergic  reactions  in  individuals 
sensitive  to  its  pollen. 

Stinging  nettle  ( Urtica  dioica )  is  a  common  herbaceous  plant  of 
floodplain  or  moist  lowland  woods  and  waste  land.  The  sting  of  nettles 
is  caused  by  sharp  hairs  on  the  leaves  and  stem.  Brushing  against  the 
surfaces  of  the  leaves  may  break  off  these  hairs  in  the  skin  where  they 
liberate  formic  acid.  This  formic  acid  produces  the  irritation.  If  the 
plant  is  picked  with  the  hairs  pressing  down  against  the  stem,  there  is 
no  sting. 

Four  of  the  invertebrate  pests  arc  common  in  upland  forests  along 
the  bluffs  of  the  Mississippi  River.  They  can,  however,  be  transported 
easily  either  because  of  their  association  with  humans  (as  with  the  brown 
recluse  spider)  or  movements  of  man  or  animals  from  upland  forest  areas 
to  exurban,  suburban,  and  urban  areas. 

Although  the  brown  recluse  spider  ( Loxosceles  realusa  Gertsch  5 
Muliak)  favors  the  upland  forest  habitats,  it  may  occur  in  populous  areas 
of  the  watershed  because  of  its  association  with  man.  Its  bite  results 
in  a  painful  wound  which  is  very  slow  to  heal.  The  black  widow  spider 
[Latx'odeotus  maotans  (Fabricius)]  also  prefers  upland  forest  situations, 
but  may  be  a  potential  inhabitant  of  the  exurban,  suburban,  and  urban 
areas . 


No  recent  cases  of  spider  bites  have  been  reported  to  the  Missouri 
Division  of  Health  from  Cape  Girardeau  County.  This  does  not  rule  out 
possible  bites,  however,  because  reporting  these  incidents  is  not  manda¬ 
tory.  It  should  be  further  noted  that  most  physicians  are  not  familiar 
with  the  symptoms  of  spider  bites  and  many  bites  may  be  attributed  to 
other  causes. 

Two  ticks  [Dermxoentor  variabilis  (Say),  the  wood  tick,  and  Anbiy- 
omra  amencanug  (Linnaeus),  the  lonestar  tick]  frequent  the  upland  for¬ 
ests  in  the  higher  elevations  on  either  side  of  the  Mississippi  River. 
Both  species  may  be  carriers  of  rocky  mountain  spotted  fever.  This  dis¬ 
ease  is  caused  by  the  pathogen  Rickettsia  rickcttsii .  In  addition,  the 
lonestar  tick  is  also  the  vector  for  tularemia  ( Pasteuret-La  tulavensis) . 
Both  diseases,  while  infrequent,  can  be  fatal  to  man. 
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The  Diptera  (flies)  include  many  pests  to  man  and  livestock, 
especially  the  biting  midges  (Ceratopogoni Jae) ,  black  flies  (Simul i idAe) , 
and  mosquitoes  (Culicidae).  Deer  flies  (Tabanidae)  and  robberflies 
(Asilidae)  also  produce  painful,  itching  bites.  Representatives  of  all 
these  families  were  observed  in  the  watershed.  With  the  exception  of 
the  Asilidae,  all  these  insects  have  immature  stages  which  are  aquatic. 
Mosquitoes  are  potentially  harmful  to  man  and  livestock  through  their 
transmittal  of  encephalitis-producing  ultra-microscopic  viruses. 

No  locally  transmitted  cases  of  malaria  or  yellow  fever  have  occurred 
in  Cape  Girardeau  County  within  the  past  three  years  (the  period  of  inquiry). 
The  Missouri  Division  of  Health  considered  the  reported  cases  as  imported 
since  they  were  contracted  by  servicemen  returning  from  the  tropics.  Two, 
potentially  three,  strains  of  encephalitis  are  known  from  Cape  Girardeau 
County.  These  include  the  St.  Louis,  Western,  and,  possibly,  California 
encephalitis.  One  case  of  St.  Louis  and  two  unspecified  cases  of  viral 
encephalitis  were  reported  from  Cape  Girardeau  County  in  1976. 

The  biting  and  stinging  llymenoptera  [especially  the  honey  bees  and 
bumblebees  (Apidae) ;  yellow  jackets,  hornets,  and  paper  wasps  (Vespidae) ; 
and  mud  daubers  (Sphocidac)J  can  produce  painful  bites  and/or  stings.  In 
highly  sensitive  individuals  the  allergic  response  to  these  bites  or  stings 
can  be  so  rapid  and  severe  that  death  can  result  if  immediate  medical  atten¬ 
tion  is  not  provided.  'Ihese  insects  arc  common  in  urban,  suburban,  exurban, 
and  agricultural  habitats  and  are  especially  abundant  in  waste  areas  and 
dumps . 


The  striped  skunk  (Mephitis  me:  krttc)  and  the  spotted  skunk  ( Spilo - 
gale  putovius )  are  obvious  pests  to  man  and  animals  because  of  their 
defensive,  offensive  spraying.  The  scent  of  the  spotted  skunk  is  consid¬ 
ered  to  be  stronger  and  more  disagreeable  than  that  of  the  striped  skunk. 

Five  species  and  subspecies  of  l.'rotal  idae,  the  venomous  snakes  in 
the  watershed,  are  summarised  in  Table  S.  While  they  can  inflict  bites 
which  are  potentially  fatal  to  man,  these  snakes  are  very  secretive  and 
are  not  often  seen  by  casual  observers.  Three  species  are  more  character¬ 
istic  of  upland  regions:  the  northern  copperhead  ( Agkietrodon  contortrix 
mokeson) ,  the  southern  copperhead  ( Agkiplradon  a.  contort vix) ,  and  the 
timber  rattlesnake  [Crotalua  h.  k  Jur).  The  western  cottonmouth 
(Agkis trodon  pioeivorrin  loucostor*; )  and  the  cancbrako  rattlesnake  ( Cro talus 
horridur,  atriaaudatur")  arc  more  frequently  associated  with  lowland  areas, 
floodplains,  swamps,  marshes,  and  wetlands. 

No  recent  cases  of  venomous  snake  bites  have  been  reported  to  the 
Missouri  Division  of  Health  from  ('ape  Girardeau  County.  As  was  t he  case 
for  spider  bites,  reporting  is  not  mandatory  and  unreported  cases  may 
exist . 
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THREATENED  AND  ENDANGERED  FLORA  AND  FAUNA 

Federal  law  establishes  two  categories  of  endangerment :  (1)  those 

species  in  danger  of  extinction  throughout  all  or  a  significant  portion 
of  their  range,  i.  e.a  endangered,  species;  and  (2)  those  species  which 
are  likely  to  become  endangered  within  the  foreseeable  future  throughout 
all  or  a  significant  portion  of  their  range,  i.  e.a  threatened  species. 

Table  25  summarizes  threatened  or  endangered  flora  and  fauna  of 
the  Cape  La  Croix  Creek  watershed.  This  list  was  compiled  from  two 
sources:  Holt,  et  at.  (1974),  which  summarizes  the  rare  and  endangered 
species  of  Missouri,  and  U.  S.  Department  of  the  Interior,  Fish  and  Wild¬ 
life  Service  (1974,  1976a,  1976b,  1976c,  1976d) . 

Holt,  et  al.  (1974)  list  two  plant  species  and  one  genus  as  being 
threatened  or  endangered  in  Cape  Girardeau  county:  arrow  arum  ( Peltandi’a 
vivginica) ,  the  elms  in  general  ( Ulmus  spp.),  and  the  cucumber  tree  {llag- 
nolia  acuminata  var.  acuminata). 

While  arrow  arum  was  abundant  in  the  wetlands  sampled  south  of  Cape 
Girardeau  (transects  E-E1  and  F-F'),  its  occurrence  was  limited  to  that 
one  area.  Should  that  wetland  be  drained,  the  arrow  arum  would  likely 
disappear. 

Although  many  species  of  elms  were  commonly  observed  in  the  project 
area  both  in  floodplain  and  upland  forest  areas,  they  were  generally  young 
specimens,  especially  those  of  the  American  elm  ( Ulmus  amerieana) .  Their 
inclusion  in  the  list  of  threatened  and  endangered  species  results  from 
the  ravaging  effects  of  Dutch  elm  disease. 

While  the  cucumber  tree  was  not  observed  in  the  project  area,  it  has 
been  reported  as  occurring  infrequently  in  the  low  woods  in  stream  valleys 
at  the  bases  of  limestone  and  gravel  bluffs.  Its  endangered  status  results 
most  likely  from  reductions  in  acreages  of  woods  and  quite  possibly,  har¬ 
vesting  by  man. 

The  U.  S.  Fish  and  Wildlife  Service  (1976d)  proposed  two  plants  as 
endangered  which  occur  in  Missouri  and  are  not  specifically  excluded  from 
this  inventory  (Table  4)  due  to  generic-level  identification.  They  are 
Asolepiae  meadii  Torr.,  a  milkweed,  and  Plantago  cordata  Lam.,  heartleaf 
plantain.  Mead's  milkweed  is  rarely  found  in  mesic,  virgin  prairies  and 
heartleaf  plantain  occurs  rarely  in  woods  along  streams  (Mohlenbrock  1975). 
Holt,  et  al.  (1974),  however,  do  not  include  these  species  in  their  Missouri 
list  of  rare  and  endangered  species. 

The  pallid  sturgeon  ( Scaphirhynchus  albus)  is  essentially  restricted 
to  the  mainstream  of  the  Missouri  River  and  the  Mississippi  River  downstream 
from  the  mouth  of  the  Missouri.  Its  endangered  status  probably  results  from 
overexploitation  by  man  and  habitat  destruction  through  the  creation  of  dams. 

The  alligator  gar  ( Lepisosteus  spatula)  and  possibly  the  Alabama  shad 
( Aloea  alabamae)  were  never  common  in  the  Mississippi  River  in  the  vicinity 
of  the  project  area;  this  region  would  represent  the  northern  extension  of 
their  respective  ranges. 
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Table  25.  Rare  and  endangered  plants  and  animals  known  or  likely  to  occur 
in  the  Cape  La  Croix  Creek  watershed. 


P  1.  A  N  T  K  1 

N  G  D  0  M 

MO  DEPT. 

U.  S.  DEPT. 

SPECIES 

CONS. 

INTERIOR 

ARACEAE 

Peltandva  vi^ginica  (L.)  Kunth. 

Arrow  arum 

R 

ULMACEAE 

Ulnus  spp.  L 

Elms 

E 

MAGNOLIACEAE 

Magnolia  acuminata  L.  var.  acuminata 
Cucumber  tree 

E 

ANIMAL  KINGDOM 


FISHES 

Alosa  alabamae  Jordan  ti  Evermann 

Alabama  shad  R 

Cycleptus  elongatus  (Lesueur) 

Blue  sucker  R 

Hybopsis  gelida  (Girard) 

Sturgeon  chub  E 

Hybopsis  meeki  Jordan  5  Evermann 

Sicklefin  chub  E 

Lepisosteus  spatula  Lccepede 

Alligator  gar  R 

Scaphirhynchus  albus  (Forbes  (,  Richardson) 

Pallid  Sturgeon  E 

AMPHIBIANS 

Rana  s.  sylvatica  LeContc 

Wood  frog  E 


' 


REPTILES 

Cro talus  hamulus  ai vioaudatua  Latreille 
Canebrake  rattlesnake 

Macroclcviyr,  tcmrtiincki  (Troost) 

Alligator  snapping  turtle 

Hata'zx  c.  oyciopion  (Dumcril,  Bibron,  li 
Dumcri 1) 

Green  water  snake 


R 

R 

R 
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Table  25.  (continued). 


ANIMAL  K  I 

N  G  D  0  M 

MO  DEPT. 

U.  S.  DEPT. 

SPECIES 

CONS. 

INTERIOR 

BIRDS 

Accipiter  cooperii  (Bonaparte) 

Cooper's  Hawk 

E 

Accipiter  striatus  Vieillot 

Sharp- shinned  Hawk 

E 

Bartrcania  longicauda  (Bechstein) 

Upland  Sandpiper 

E 

Buteo  lineatus  (Gmelin) 

Red-shouldered  Hawk 

R 

Coragyps  atraius  (Bechstein) 

Black  Vulture 

R 

Corvus  ossifragus  Wilson 

Fish  Crow 

R 

Falco  peregrinus  Tunstall 

Peregrine  Falcon 

E 

E 

Haliaeetus  leucocephalus 
alas conus  Townsend 

Bald  Eagle  (Northern) 

R 

Haliaeetus  l.  leucocephalus  (Linnaeus) 
Bald  Eagle  (Southern) 

X 

E 

Ictinia  misisippiensis  (Wilson) 
Mississippi  Kite 

R 

liimothlypis  swainsonii  (Audubon) 
Swainson's  Warbler 

R 

Pandion  haliaetus  (Linnaeus) 

Osprey 

E 

Phalacro corax  auritus  (Lesson) 
Double-crested  Cormorant 

E 

Rallus  elegans  Audubon 

King  Rail 

R 

Sterna  albifvons  Pallas 

Least  Tern 

R 

Tyrannus  verticalis  Say 

Western  Kingbird 

R 

Tyto  alba  (Scopoli) 

Barn  Owl 

R 

SPECIES 


MAMMALS 

Lutva  canader.i-is  (Sciircberj 
River  otter 

Mustela  frena-.a  Lichten.u  e  in 

Long-tailed  weasel 

My otis  yrises  -enc  Howell 
Gray  bat 

Hyotis  keoni ■.  (Merriu, 

Keen's  bat 

Lhjotis  sodali  ■  Mi  IK*  Alien 

Indiana  bat 

Sylvilagus  aquaticur  (Bachman) 

Swamp  rabbit 

H  =  Endangered 
R  =  Rare 
X  =  Extirpated 


G  DOM 


MO  DEPT.  U.  S.  DEPT. 

CONS.  INTERIOR 
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The  occurrence  of  the  sturgeon  chub  ( Hyhopsis  gclida) ,  the  sicklefin 
chub  ( Hybopsis  meeki) ,  and  the  blue  sucker  (Cyaleptus  elongatui ;)  has  been 
affected  most  by  habitat  destruction,  principally  through  the  construction 
of  dams  and  reservoirs.  These  species  inhabit  swift  channels  and  chutes  in 
large  rivers. 

The  wood  frog  {Rana  sylvatica)  exists  in  Missouri  only  as  relict  popu¬ 
lations.  Both  the  alligator  snapping  turtle  ( Micro  ulernys  terrminaki)  and 
the  canebrake  rattlesnake  ( Crotaluo  horridus  atricaudatus)  are  threatened 
in  Missouri  because  of  habitat  destruction  as  wetlands  in  the  Southeastern 
Lowlands  are  drained.  Southeastern  Missouri  is  the  extreme  northern  exten¬ 
sion  of  the  range  of  the  green  water  snake  ( Natrix  c.  cyclopion) . 

Many  species  of  birds  occur  in  Missouri  and  the  project  area  only  as 
the  northern  or  eastern  extensions  of  their  ranges  or  as  transients.  These 
include  the  black  vulture,  sharp-shinned  hawk,  Cooper's  hawk,  western  king¬ 
bird,  fish  crow,  and  least  tern.  Others  which  were  formerly  widely  dis¬ 
tributed,  some  even  nesting  in  Missouri,  have  declined  in  general  or  have 
become  restricted  to  the  southern  portions  of  the  state  because  of  habitat 
destruction  and  overexploitation  by  man.  These  include  the  upland  sandpiper, 
red-shouldered  hawk,  osprey,  peregrine  falcon,  double-crested  cormorant,  and 
the  king  rail.  The  barn  owl,  while  a  widely  distributed  permanent  resident 
in  Missouri,  is  uncommon  throughout  its  range.  Swainson's  warbler  is  known 
in  Missouri  only  in  the  canebrake  understory  of  mature  bottomland  hardwoods 
in  the  Southeastern  Lowlands.  The  Mississippi  kite  nests  in  the  Southeastern 
Lowlands,  straying  north  along  the  Mississippi  Hirer  to  St.  Louis.  It  is 
uncommon . 

During  waterfowl  census  flights  conducted  by  the  Illinois  Natural 
History  Survey  from  1972  through  1975,  an  effort  was  made  to  census  the 
population  of  bald  eagles  occurring  from  St.  Louis,  Missouri,  to  Cairo, 
Illinois,  along  the  Mississippi  River.  Their  data  arc  summarized  for  seven 
sections  of  the  river,  two  of  which  arc  pertinent  to  the  study  area:  Grand 
Tower  to  Cape  Girardeau  and  Cape  Girardeau  to  Cairo. 

Data  are  available  for  50  census  flights  from  15  November  1972 
through  17  December  1975.  Bald  eagles  were  observed  on  17  of  these  flights. 
Mean  number  of  bald  eagles  observed  on  flights  with  sightings  was  8.9  +  6.2 
eagles.  Mean  number  of  bald  eagles  observed  on  all  flights  was  5.0  *  6.4 
eagles.  On  10  February  1975,  23  bald  eagles  were  sighted.  This  is  the  maxi¬ 
mum  number  recorded  in  the  census.  These  individuals  are  assumed  to  be  the 
northern  subspecies  which  winters  in  Missouri  in  reasonable  numbers  (Holt, 
et  al.  1974).  No  evidence  of  nesting  of  the  southern  subspecies  has  been 
observed  since  1966. 

ihe  Indiana  bat  (Myotis  sodalis)  is  recogni-ud  nationally  as  an  endan¬ 
gered  species,  principally  because  it  is  extremely  colonial  and  overwinters 
in  only  a  few  caves  in  the  United  States,  ihe  gra.  hat  (7*  :  <}»»?>.-, 'V.'V4?) , 

also  recognized  nationally  as  endangered,  is  associated  closely  with  the 
central  and  southern  limestone  cave  region  in  Missouri.  Keen's  hat  (,"/•  'tic* 
keenii)  is  considered  to  have  always  occurred  in  limited  numbers  in  Missouri. 

Populations  of  long-tailed  weasels  .r,?*,;)  have  undergone 

an  obvious  decrease  in  abundance  throughout  Missouri  during  the  past  20  to 


25  years.  No  explanation  has  been  proposed  although  overexploitation 
through  trapping  might  be  a  contributing  factor. 

The  river  otter  {Lull'd  )  and  swamp  rabbit  {Sylvilaous 

aquatiaus )  are  confined  primarily  to  southeastern  Missouri  possibly  as 
the  result  of  both  intensive  lane  development  and  wetland  drainage. 


PROBLEMS  AND  OPPORTUNITIES 


During  the  course  of  field  portions  of  this  inventory,  several 
problems  and  opportunities,  or  potential  problems,  were  identified. 

Later  study  of  several  planning  documents  for  the  area  served  to  clarify 
a  number  of  these  cases.  The  following  statements,  often  seemingly 
unrelated,  are  presented  as  they  may  prove  useful  in  making  long-term 
plans  for  the  watershed.  Order  of  listing  is  net  used  to  prioritize 
these  items. 

Problems .  1.  Bratton  (1974)  states  that  the  land  west  and  northwest  is 

most  suitable  for  expansion  of  urban  development  from  Cape  Girardeau. 

He  further  states  that  Cape  La  Croix  Creek  is  a  losing  stream  in  that  it 
gives  up  water  to  the  groundwater.  It  was  noted  by  us  that  urban  develop¬ 
ment  is,  in  fact,  spreading  west  and  northwest  from  Cape  Girardeau.  As 
stated  above,  the  succession  appears  to  be  agricultural  to  oxurbnn  to 
suburban.  The  unorganized  beginning  of  such  developments  leads  us  to 
conclude  that  wastewater  treatment  is  by  septic  tanks.  Since  these 
developments  are  in  the  Cape  La  Croix  Creek  watershed  and  since  these 
upland  areas  lose  water  to  the  groundwater,  contamination  of  this  water 
resource  by  septic  tank  leachate  is  a  distinct  possibility.  A 
discussion  of  groundwater  hydrology  is  beyond  the  scope  of  this  report, 
but  it  is  appropriate  to  suggest  that  the  matter  be  considered. 

2.  Much  of  the  development  of  city  habitat  is  occurring  along  U.  S. 
highway  61  west  and  southwest  of  Cape  Girardeau,  in  a  large  part  along 
the  banks  of  Cape  La  Croix  Creek  and  Walker  Creek.  'Hie  large  paved 
parking  lots  of  these  areas  present  two  potential  problems  to  the 
receiving  stream:  a)  a  degraded  water  quality  of  the  surface  runoff 
due  to  road  chemicals  and  oils  from  automobiles,  and  b)  a  rapid  and 
uncontrolled  runoff  from  parking  areas.  The  quality  and  quantity  of 
this  runoff  should  bo  evaluated  to  determine  if  retention  and/or  treatment 
is  necessary  to  prevent  degradation  of  water  quality  in  the  receiving 
stream. 


3.  Proposed  development  of  a  park  at  the  South  Park  site  would 
include  portions  of  Cape  La  Croix  Creek  downstream  from  aquatic  sampling 
station  3.  Water  resources  frequently  provide  the  focal  point  for  such 
park  areas.  Stream  banks  in  this  area  are  steep 

and  eroding.  The  stream  bed  is  littered  with  trash  (refrigerators  and 
other  large  appliances)  and  undercut  and  toppled  tree  stumps.  A  clean-up 
program  and  extensive  contouring  and  landscaping  of  the  stream  banks 
must  be  included  in  any  park  development  plan  if  the  stream  is  to  he 
considered  an  aesthetic  attribute. 

Opportun i t i cs .  1.  A  single  wooded  swamp  was  noted  in  the  southwestern 

portion  of  the  study  area  (Pig.  3).  It  is  felt  that  this  swamp  represents 
a  relict  habitat  from  a  more  extensive  swamp  which  existed  in  the  South¬ 
eastern  Lowlands  prior  to  drainage.  Urban  development  from  Cape  Girardeau 
does  not  yet  threaten  this  wetland,  and  it  is  felt  that  early  recognition 
and  protection  as  a  natural  area  is  desirable.  Maintenance  of  a  natural 
water  regime  should  be  incorporated  into  any  protection  and  management 
plan.  It  is  felt  that  present  water  levels  are  eithe’-  higher  or  persist 
longer  that  the  past  history  of  the  swamp.  Many  of  the  larger  trees 


I'K-'i  h!  iy  show  stress,  presumably  relate.  to  excess  flooding. 

two  sites  tor  potential  pui  k  ac  .  e  1  up:,.c..t  exist,  both  contiguous 
with  urban  areas  of  Cape  Cirardea  .:  North  I'ark  and  South  Park,  as 
iesrgnatod  by  the  Southeast  Missouri  Regional  Planning  Commission.  The 
North  J’ai'K  site  is  upland  and  mostly  unt\, rested.  Creation  of  a  park 
would  result  in  the  creation  of  old  lieid  habitat,  land  management 
permitting.  The  South  Park  site  is  partly  forested  and  includes  both 
upland  and  bottomland  plus  the  dividing  hluffline.  Given  the  relief  of 
the  land,  the  potential  for  development  of  Cape  La  Croix  Creek  (see 
problem  #?  above),  the  vegetation  differences  between  the  North  Park 
and  South  Park  sites,  and  the  proposed  expansion  of  urban  areas  west 
and  northwest  from  the  city,  it  would  appear  prudent  to  develop  the 
North  Park  site  as  an  activity-oriented  park  with  baseball,  tennis, 
and  other  designated  areas  provided.  The  South  Park  site  would  be 
suitable  for  development  as  a  nat.ae  park. 

3.  Potential  exists  for  tlu  creation  of  a  corridor  park  along 
Cape  I. a  Croix  Creek,  especially  noitli  of  Cape  Girardeau  well  into  the 
Ozark  Uplands.  In  this  region  the  stream's  aesthetic  value  is  near¬ 
maximum  and  urban  development  has  not  yet  encroached  along  most  of  the 
watercourse.  Access  is  maximal  due  to  the  proximity  of  the  Perryvillc 
Road.  Day-user  facilities,  perhaps  as  a  scries  of  access  points,  might 
be  appropriate  resource  utilization. 

4.  The  water  quality  invest iga! ion  of  Cape  I. a  Croix  Creek  by 
Southeast  Missouri  State  University  found  acceptable  water  quality 
throughout  the  watershed.  Although  they  considered  their  study  as 
preliminary  and  recommended  additional  study,  their  results  indicate 
that  Cape  La  Croix  Creek  represent:-,  a  valuable  water  resource. 

A  report  by  the  Office  of  P!  inning,  Missouri  Department  of 
Conm unity  Affairs  (19721  identifk  .  a  number  of  other  potential 
developments  of  outdoor  recreation  a  i  !  open  space  areas  in  the  Cape 
Girardeau  area. 
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PHYTOPLANKTON  COLLECTED  AT  STATION  1 
CAPE  LA  CROIX  CREEK1 


TAXA 


REPLICATES 

1  2 


ME.  AN 


CYANOP1IYTA 

Schizothrix  calcicola 

CHLOROPI1YTA 

Ciadophora  sp. 

K  ra tococ  -us  b Luanda tuj 
MonoraphiJium  minutwi 

PYRROPHYTA 

Cryptomonas  erosa 

CHRYSOPHYTA 

Centrales 

Mel  ssiva  variants 
Penn  a  1  os 

Achnanihcs  sp. 

A.  hungari  -a 

A.  lanaeoiata  var.  duLia 
A.  linearis  j\  cierla 
A.  minui Issima 

Cocconeis  placcntula  var.  cuglxjpta 
Cymbal  la  twnida 
Fragilaria  sp. 

F.  pinna ta 
Gomphonema  sp. 

G.  angustatum 
Meridian  circularc 
Navi  aula  sp. 

N.  aacomoda 

Navieula  cf.  graci loides 
N.  minima 
N.  pelliculosa 

N.  salinarwn  var.  intermedia 
Nitznchi a  sp. 

N.  dim  it -a  La 

N.  frusta  lion  var.  perpusilla 

Nitzschia  cf.  inxrisi  tala 

N.  kuet zing  Lana 

fthoi  cos, ph.cn  i  a  curva  ta 

Surirclla  ovata 

S.  ovata.  var.  pinna  ta 

Unidentified  I’ennatcs 


1 

3 

2 

+ 

+ 

+ 

44 

- 

a? 

319 

- 

159.5 

44 

22 

920 

- 

4(  0 

207 

321 

264 

12 

15 

15.5 

12 

70 

40 

219 

306 

262.5 

56 

139 

97.5 

12 

- 

6 

219 

- 

109.5 

56 

27 

41.5 

56 

- 

28 

- 

15 

7.5 

1403 

1075 

1239 

- 

4*2 

21 

41 

27 

34 

12 

- 

6 

- 

15 

7.5 

- 

13.5 

- 

54 

a  7 

56 

15 

35 . 5 

1 39 

85 

112 

28 

4  2 

35 

68 

1  82 

125 

96 

1  39 

11". 5 

28 

12 

35 

111 

54 

82.5 

193 

1 66 

1  ”  9 . 5 

- 

15 

'.8 

55 

1  54 

1  04 . 5 

26 

25 

32 

TOTAL  NUMBER  OE  SPECIES 
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PHYTOPLANKTON  COLLECTED  AT  STATION  1 
CAPE  LA  OllOl  X  CREEK1 
l  cuitd  i ul ed  ) 


REPLICATES 

TAXA  1  2  MEAN 

TOTAL  NUMBER  01-  INDIVIDUALS  4407  5030  3717,5 

'Entries  represent  number  of  j ■  1 1 .  t. <.  'i;i<ikcers  per  liter;  "+"  =  present  in 
insufficient  Ansitie  .  to  j  -n  .icc-.rutc  count. 


« 


104 


PHYTOPLANKTON  COLLECTED  AT  STATION  2 
CAPE  LA  CROIX  CREEK1 


TAXA 

REPLICATES 

1  2 

MEAN 

UIL0R0PI1YTA 

Chlcunydomonas  sp. 

75 

50 . ;» 

Monoraphidium  dybouskii 

- 

73 

56 . 5 

M.  minutum 

1350 

358 

854 

Scenedesmus  dimorphus 

132 

75 

102. 

LUGLIiNOPllYTA 

Euglena  sp. 

191 

- 

95.:, 

PYRROPilYTA 

Chroomonas  sp. 

73 

73 

73 

CHRYSOPHYTA 

Mallomonas  sp. 

- 

75 

50 . 5 

Centrales 

Cyclotella  sp. 

2S 

- 

14 

Melosiva  gvanu.la.ta  var.  angustissima 

- 

♦ 

Stephanodisaus  sp. 

141 

- 

7  0 . 5 

S.  astraea  var.  minutula 

84 

- 

42 

Unidentified  Centrics 

703 

- 

351.5 

Pennales 

Achnanthes  minutissima 

13 

12 

12.5 

Cymbella  turgida 

27 

- 

15.5 

Fvagilavia  vaucheviae 

- 

254 

127 

Gompbonema  olivaaeum 

13 

49 

31 

G.  sphaerophovum 

27 

- 

13.5 

Navicula  spp. 

- 

12 

6 

Naviaula  avyptoaephala 

15 

60 

36 . 5 

N.  vhynaocephala  var.  gevmanii 

- 

12 

6 

liitzsehia  spp. 

53 

49 

51 

H.  aaicularis 

27 

- 

1  5 . 5 

Surirella  ovata 

106 

109 

107.5 

Unidentified  Pennates 

119 

56 

77.5 

TOTAL  NUM8LR  OF  SPECIES 

15 

16 

4 

I  •> 

TOTAL  NUMBER  OF  INDIVIDUALS 

3080 

1296 

2188 

^Entries  represent  number  of  phytoplanktcrs  per  liter;  ”+"  =  present  in 
insufficient  densities  to  establish  accurate  count. 


PHYTOPLANKTON  COLLECTED  AT  STATION  3 
GAIT-:  I  .A  CROIX  CREEK1 


16S 


TAXA 

RtPLICATLS 

1  2 

MEAN 

CYANOPHYTA 

Unidentified  F i  laii.en t uu ^ 

39 

_ 

19.5 

CHLOROPilYTA 

Mo noraphidium  eonu-rtum 

39 

- 

19.5 

M.  minutur: 

218 

330 

524 

Seenedesmu'  dimori  nus 

232 

78 

155 

EUGLGNOPHYTA 

Euglena  sp. 

273 

117 

195 

PYRROPIIYTA 

Cryptomonas  erosa 

468 

195 

331.5 

CHRYSOPHYTA 

Centrales 

Cijcioteiia  sp. 

- 

3 

1.5 

C.  meneyhinianu 

- 

5 

2.5 

Me  los ira  Jista>:.s 

- 

78 

39 

tepnariL.  a  t'C c  s  p . 

- 

51 

25.5 

S.  actruea  var.  >• lir.utula 

- 

11 

5 . 5 

Unidentified  Gentries 

- 

8 

4 

Pennalcs 

Achnanthes  lanocolata  var.  dub  Mi 

- 

12 

6 

Cymatopleura  so  lea 

22 

- 

11 

Gyro si gma  sealpnoides 

22 

- 

11 

Uavioula  spp. 

22 

- 

1  1 

N. 

22 

- 

1  I 

Uavioula  cf.  pi  noon  tula 

1 1 

12 

11.5 

Uavioula  cf.  rhyr^horephi  M. 

22 

- 

11 

iV.  rhynehooephaia  var.  g.  .•>-. 

44 

- 

22 

Uilr.sohia  spp. 

85 

25 

40 

//.  aoieularis 

- 

12 

6 

U.  amphibia 

- 

12 

6 

iV.  dissipaUi 

- 

12 

6 

.7.  yil  fo'urn.'s 

T  "> 

- 

1  1 

.V.  frus  l.nliwi  var.  pcrpne.l 

1  1 

- 

11 

.V.  kiK'lsi'ijiaua 

89 

163 

126 

<7.  :  :ula 

- 

25 

!  2 . 5 

;V. 

55 

1  ?>8 

96 . 5 

U.  s  lorn  i 

- 

12 

6 

ii.  subhneaeui 

67 

50 

SS.5 

Pinnulani i  spp. 

- 

25 

12.5 

AVT '  i.  ‘hen  la  <  nova  l  a 

14 

- 

22 

1  f'< '  m  t  l  .hi  hi 

55 

75 

65 

i  j .  o  V‘  j  l  ,.i  var.  /  *  i  >  uu  i  la 

44 

- 

22 

F 

I- 


I 
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PHYTOPLANKTON  COLLECTED  AT  STATION  3 
CAPE  LA  CROIX  CREEK1 
(concluded) 


TAX  A 

1 

REPLICATES 

T 

C. 

MEAN 

Pennalcs  (concluded) 

Synedra  rumpens  var.  meneghiniana 

25 

12.5 

Synedra  tenera 

- 

1 75 

87.5 

Unidentified  Pennates 

- 

38 

19 

TOTAL  NUMBER  OP  SPECIES 

21 

24 

35 

TOTAL  NUMBER  OF  INDIVIDUALS 

238? 

1687 

2037 

•Entries  represent  number  of  phytoplanktcrs  per  liter. 
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PHYTOPLANKTON  COLLECTED  AT  STATION  4 
CAPE  LA  CROIX  CRLLK1 


REPLICATES 


TAXA 

1 

2 

MEAN 

CYANOPHYTA 

Sohizothvix  caiaicul-i 

1191 

1068 

1129.5 

Unidentified  Filamentous 

159 

- 

79.5 

C11L0R0PHYTA 

Chlamydomunas  sp. 

- 

73 

56 . 5 

Monovaphidium  minutum 

1604 

638 

1121 

Soenedesmus  dimci-phus 

319 

146 

232.5 

EllGLENOPHYTA 

Euglena  sp. 

- 

73 

36.5 

CHRYS0P1IYTA 

Centrales 

Cyalotella  menegainiana 

+ 

- 

•f 

Me lo si i'ii  italics. 

+ 

- 

+ 

M.  oarians 

+ 

- 

4- 

Stephan jdisaus  is:  r-z.-u  car.  w*. 

~i  iii  la 

+ 

- 

■4 

Pennales 

Aahnanthcs  lance  .data  var.  iubt 

’  1 

21 

62 

41.5 

Coaooneis  plicenvula  var.  c 

■pt  a 

- 

20 

10  ' 

Gomphonema  an-jus tatun 

64 

20 

42 

G.  olivaaewn 

21 

- 

10.5 

Navi  aula  spp. 

107 

41 

74 

.V.  ovyptoecp'nal  1  var.  i>. t 

- 

41 

20.5 

iV.  heu fieri  var.  Icpt-oa,  :  ; 

- 

41 

20.5 

iV.  pelliculosa 

21 

83 

52 

;V.  pupu  la 

- 

41 

20.5 

tV.  rhjnaoacphala  var.  g  yr.i'.ii 

4  3 

41 

42 

Im L shia  spp. 

86 

103 

94.5 

i<j  LJular  ic 

107 

41 

74 

/V.  aiausii 

- 

41 

20.5 

/  *  •  U 

- 

41 

20.5 

iY.  j'rustulu vi  var.  perpus  ‘ 

- 

41 

20.5 

.7.  hue  tninginnn 

129 

145 

137 

.7.  p.iU-i 

64 

41 

52.5 

i  l  a  anj-is‘  1 

- 

20 

10 

.  niinui  7 

- 

41 

20.5 

. ■  >-JaL  i 

215 

166 

1 90 . 5 

DUAL  NUMBER  OF  SI’ECIES 

18 

24 

29 

;OIAI,  NUMBER  01-  INDIVIDUALS 

1 1 5 1 

3068 

3609 . 5 

I  ntries  represent  number  r  •  ..mkters  per  liter;  "+"  =  present  in 

insufficient  densities  t>  <  :  .■  .i  accurate  count. 
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PHYTOPLANKTON  COLLECTED  AT  STATION  5 
WALKER  CREEK1 


TAXA 


REPLICATES 

1  2  MEAN 


CYANOPIIYTA 

Schizothrix  aalaiaola 

CHLOROPHYTA 

Pandorina  morum 
Spirogyra  sp. 

CI1RYS0PI1YTA 
Mallomonas  sp. 

Centrales 

Melosira  varians 
Pennales 
Achnanthes  sp. 

A.  lanceolata  var.  dubia 
A .  linearis  f.  aurta 
A.  minutissima 
Amphora  ovalis 
Gomphonema  angustatum 
Navicula  spp. 

N.  cryptooephala 
N.  cryptocephala  var.  veneta 
Navicula  cf.  placentula 
N.  pelliculosa 
N.  secreta  var.  apiaulata 
Nitzsahia  spp. 

N.  acicularis 
N.  diosipata 

Nitzsahia  cf.  invisitata 
N.  kuetzingiana 
Nitzsahia  cf.  linearis 
N.  palea 
Surirella  ovata 
S.  ovata  var.  pinnata 
Synedra  nonpens 


TOTAL  NUMBER  OF  SPECIES 


119 

- 

50.5 

_ 

232 

lie 

319 

- 

150.5 

- 

73 

56 .  5 

2266 

+ 

1133 

20 

_ 

10 

- 

170 

85 

10 

237 

123.5 

10 

- 

5 

20 

- 

10 

20 

- 

10 

20 

102 

61 

- 

67 

55.5 

20 

170 

95 

10 

- 

5 

10 

- 

5 

30 

6  7 

48.5 

20 

405 

212.5 

20 

- 

10 

- 

67 

3  3 .  :> 

- 

67 

33.5 

70 

642 

356 

- 

135 

67.5 

40 

67 

5  5.5 

- 

202 

101 

- 

35 

17.8 

- 

67 

33.5 

17  IS 


TOTAL  NUMBER  OF  INDIVIDUALS  3024  2803  2011.8 


Entries  represent  number  of  phytoplanktcrs  per  liter;  "+"  =  present  in 
insufficient  densities  to  establisii  accurate  count. 
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PHYTOPLANKTON  COLLECTLU  AT  STATION  0 
UNNAMED  RUTLAND 1 


1  AX  A 

REPLICATES 

1  2 

MEAN 

CVAN'CPHYTA 

Agmenel Lc'\  quierurl  Li.it.o-. 

1330 

765 

Anavystir,  mavim 

10773 

807 

5790 

Seh izotnvl x  ca i ■  •  l . \ > l.i 

82 

783 

4  35 

C11L0R0PIIY 1 A 

Chlamyd.-nonac  spp  . 

328 

- 

2t>4 

Chlovella  spp. 

1580 

456 

995 

Chloro-icr.iuin  sushi.  ve.n 

- 

4591 

2295.5 

Kevabceosevr,  bie.i.te  . 

U.5J 

911 

1285 

Monomph  idium  Jl  n t -  >vi 

- 

765 

382 . 5 

M.  minubum 

■1 55  4 

4411 

4382.5 

bl.  tortile 

(>145 

2554 

4348.5 

oahroederia  set  ' r  <• 

)  023 

- 

511.5 

Spirogyva  spp. 

204:) 

Io092 

9070.5 

EUGLENOPHYTA 

Lopoaineuis  spp. 

- 

4  59 

219.5 

Fhaeus  eurvie iu  ■  ; 

140 

/  .> 

P.  til cuv.  ’nee:  ee, 

- 

140 

77 

Traeke Lmonac  v.di\  sin 

■>  ■  s 

- 

1  4(> 

PYRR0P1IYTA 

Chvoomonas  n..  v  ic- ! ,  .. :  ' 

2  12  1 

2 1 SS 

250(t 

Cry p  teuton. ns  t,r>v  s 

- 

292 

146 

C.  uVata 

1  u» 

7  5 

□  IRYSOPIIYTA 

Ophio  :,yliicn  vui  ‘ :  r  ;<r;  v.i> 

.  . 

1530 

765 

Pennalcs 

Aehn-in  ie.ee.  sp . 

J  _ 

1158 

590 

A.  huK  jevivi 

4  3 

191 

117 

A .  lanaeo l  it  i  var .  ;  •;  i 

1  1 

- 

5 . 5 

A shnan  tries  line-iris  j\ 

1  1 

- 

5  .  b 

Fv.iyii  iri-i  spp. 

SO 

- 

4  3 

'r  'l'u-k  »u  i  [•  ..o’, 

191 

95 . 5 

l-ioieuia  spp. 

- 

582 

191 

.7.  ‘  «  var.  e;o.  .  . 1 

- 

191 

95 . 3 

191 

95 . 5 

iV.  »*/.• /'  v.i  r .  *  ; 

- 

191 

95 . 8 

'  ■  spp. 

4  5 

582 

2  1  2 . 5 

iV.  ' 

- 

582 

1  91 

3S2 

191 

- 

191 

95 . 5 

Pt-i.ir-  spp. 

5  79 

289 . 5 

.  \  in  »<  f  r  •  */-  ’  **.; 

..  *_ 

- 

11 

V 
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PHYTOPLANKTON  COLLECTED  AT  STATION  6 
UNNAMED  WET LAND ! 
(concluded) 


TAXA 

REPLICATES 

1  2 

MEAN 

Pennales  (concluded) 

Synedra  ulna 

43 

- 

21 

Unidentified  Pennates 

11 

1751 

871 

TOTAL  NUMBER  OF  SPECIES 

21 

1  7 

37 

TOTAL  NUMBER  OF  INDIVIDUALS 

5282S 

12258 

5"  54  1 

Entries  represent  number  of  phytoplanktcrs  per  liter. 


« 


l 


9 


RUSULTS  01-'  ZOOPLANKTON  ('i)U  I  >  :■  ..  SIPLAM  ANH  IVIHI.-VM)  HABITATS 

in  mi:  caim  i  a  -  >\  \  iii:i  k  wati  ksiii-d 

1.^  A.Y  ’  .  f  i  ■-  ■  1 j  t.) 


1 


ZOOPLANKTON  COLLECTED  AT  STATION  1 
CAPE  LA  CROIX  CREEK1 


TAXA 

REPLICATES 

1  2 

MEAN 

COPEPODA 

Nauplii 

+ 

+ 

+ 

Cyclopoid  Copepodids 

+ 

+ 

+ 

ROTIFERA 

Bdelloid  Rotifers 

- 

+ 

+ 

TOTAL  NUMBER  OF  TAXA 

- 

I 

1 

TOTAL  NUMBER  OF  INDIVIDUALS 

- 

- 

- 

'Entries  represent  number  of  zooplankters  per  liter;  "+"  =  present  in 
insufficient  densities  to  establish  accurate  count. 


I 
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3001'l.ANKTON  ('01  LIT  O  P  A1  STATION  2 
CALL  i  A  RPiX  CREEK1 


REPLICATES 

TAX  \  '12  MI: AN 


COPEPODA 

Naupl ii 

+ 

+ 

+ 

F.'Wjclops  (I.jpcpoui  Js 

4 

+ 

+ 

RO  TI  EERA 

C^vkalodel .  <  spp. 

+ 

4- 

+ 

Lec-ane  spp. 

4- 

- 

+ 

'■'.jnostylo  pp. 

I 

" 

+ 

Bdelloid  Kv/ l  ifers 

+ 

+ 

+ 

TOTAL  NUMBER  OE  TAXA 

5 

3 

5 

TOTAL  NUMBER  OF  INDIVIDUALS 

- 

- 

- 

‘Entries  represent  nuinher  of'  :.oo. 

1  u.ki  e : s  per  1  iter; 

"+"  =  present 

in 

insufficient  densities  to  cst  1  ■' 

: .  .c.  u!  ate  count . 

» 


17 


ZOOPLANKTON  COLLECTED  AT  STATION  3 
CAPE  LA  CROIX  CREEK1 


REPLICATES 


TAXA 

1 

2 

MEAN 

COPEPODA 

Eucy clops  agilis 

- 

+ 

+ 

Nauplii 

+ 

+ 

+ 

ROTIFERA 

Cvphalodella  spp. 

- 

+ 

+ 

Euchlanis  spp. 

+ 

+ 

Notormata  spp. 

+ 

- 

+ 

Bdelloid  Rotifers 

“ 

+ 

+ 

TOTAL  NUMBER  OF  TAXA 

2 

4 

S 

TOTAL  NUMBER  OF  INDIVIDUALS 

- 

- 

- 

1Entries  represent  number  of  zooplanktcrs  per  liter;  "+"  =  present  in 
insufficient  densities  to  establish  accurate  count. 


« 
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ZOOPLANKTON  GUI  !  O  .Vi  STATION  4 
gap;:  la  gk  ;x  Greek1 


3 

j 


TAXA 

1U-.P 

1 

LIGATES 

1 

MEAN 

g; adogera 

!  via  oivcwSvrd  r:  it  i 

+ 

- 

+ 

::  smina  spp.  (immature) 

- 

4- 

4- 

x  'hudorus  sphaevi on.; 

+ 

+ 

+ 

GOPFPODA 

■  i.-u clops  spp. 

- 

4 

4- 

Naupl i i 

3 

3 

3 

Gyclopoid  CopepodiJs 

i 

4- 

0.5 

Harpactico ida 

- 

+ 

4- 

:<o  r  ( ir-RA 

'cphalodellu  spp. 

4 

6 

5 

Kuchlanis  spp. 

+ 

4- 

4- 

.'Vs tudine l  la  spp . 

- 

1 

0.5 

~ cichccevca  spp. 

+ 

1 

0.5 

fiehotria  spp. 

- 

4- 

4- 

Bdelloid  Rotifers 

1 

1 

1 

TOTAL  N"MBER  OF  TAXA 

6 

10 

11 

TOTAL  NUMBER  OF  INDIVIDUALS 

<) 

12 

10.5 

’.Entries  represent  number  of 
insufficient  densities  to  est 

•  t  ; ; rs  per  1 i t  er ; 
e.  'll  !',l  '  e  count  . 

"+"  =  present 

in 

1  70 


[ 

I- 

» 


ZOOPLANKTON  COLLECTED  AT  STATION  S 
WALKER  CREEK1 


REPLICATES 

TAXA  1  2  MEAN 


« 


CLADOCERA 

Bosmina  longirostris 

COPEPODA 

Diaptomus  pallidus 
Tvopocyalops  prasinus 
Nauplii 

Cyclopoid  Copepodids 
ROTIFERA 

Cephaiodella  spp. 
Euchlanis  spp. 
Gastropus  spp. 
Lepadella  spp. 

Mono sty  la  spp. 
Triohoeerca  spp. 
Bdelloid  Rotifers 


+  + 

v  +  + 

+  +  + 

+  +  + 

+  1  0.5 

1  1  1 

+  +• 

+  + 

+  + 

+  + 

3  1 

2  2 


TOTAL 

NUMBER 

OF 

TAXA 

9 

6 

10 

TOTAL 

NUMBER 

OF 

INDIVIDUALS 

6 

5 

5.5 

'Entries  represent  number  of  zooplankters  per  liter;  M+"  =  present  in 
insufficient  densities  to  establish  accurate  count. 


I 


t  o  K) 


ZOOPLANKTON  COLLECTED  AT  STATION  6 
UNNAMED  WETLAND1 


TAXA 

REPLICATES 

1  2 

MEAN 

CLADOCERA 

Alona  guttata 

- 

4- 

4- 

Bosmina  long  iros In  a 

12 

7 

9.5 

Ceriodaphnia  spp.  (immature) 

3 

4- 

1.5 

Chydorus  sphnerious 

4- 

O 

1 

Daphnia  ambigua 

LU 

4 

7 

D.  pavvula 

-> 

O 

2 

Daphnia  spp.  (immature) 

3 

- 

1  .5 

Kurzia  latissima 

2 

2 

2 

Pleuroxus  denticular  its 

- 

4- 

4- 

Simocephalus  votulua 

- 

4- 

4 

COPEPODA 

Diaptomus  pallidus 

3 

9 

6 

Nauplii 

124 

160 

142 

C  lanoid  Copepodids 

3 

4- 

1.5 

Cyclopoid  Copepodids 

3 

n 

2.5 

ROTIFERA 

Bvaohionuo  patuZus 

5 

i 

6 

Kevatella  spp. 

18 

2 

10 

Lecane  spp. 

+ 

4- 

4 

Monos tyla  spp. 

- 

4- 

4 

Testudinella  spp. 

5 

1 

3.5 

Tnchocerca  spp. 

+ 

- 

+ 

TOTAL  NUMBER  OF  TAXA 

13 

IS 

17 

TOTAL  NUMBER  OF  INDIVIDUALS 

193 

199 

196 

'Entries'  represent  number  of  zoopl ankters  per 
insufficient  densities  to  establish  accurate 

1  iter; 
count . 

"+"  =  present 

in 

APPENDIX  3 

RESULTS  OF  BENTHIC  COLLECTIONS  IN  STREAM  AND  WETLAND  HABITATS 
IN  THE  CAPE  LA  CROIX  CREEK  WATERSHED 
13  AND  14  MAY  1976 


1  79 


BENTHOS  COLLECTED  AT  STATION  1 
CAPE  LA  ('HOI  X  CREEK1 


REPLICATES _ 

TAX.  A  1  2  3  4  5  MEAN 


INSECTA 

Ephemeroptera 

Baetidae 


Centroptilm i  sp. 

- 

- 

- 

- 

- 

+ 

Cacnidac 

Caen  is  sp. 

22 

33 

77 

110 

99 

68.2 

lipheroerel lidae 

Ephcnere 1 l  a  frison i 

- 

- 

- 

- 

- 

Heptagcni  ida-- 

5 1 enocron  i>.  A,  nrpuKa  ta :  u'n 

- 

- 

22 

- 

11 

6.6 

Etenonema  /.  moral  am 

- 

- 

- 

1 1 

2.2 

S.  tvipunet  rtivn 

44 

7? 

S5 

- 

- 

35.2 

Lcptophlebi  iuac 

Fa mlcptopk: cbia  mc.'j-e.m: 

- 

11 

44 

- 

- 

11 

Plccoptera 

Perl idae 

Ueovcvla  chjmene 

- 

- 

33 

- 

- 

6.6 

Col coptera 

Dytiscidao 

Copalatus  ehevv>  'la  ‘  * 

- 

- 

- 

- 

- 

Copto tomus  i nten’Vi i< i tut 

- 

- 

\. 

- 

- 

+ 

Eltnidae 

Dubivaphia  sp.  1 

- 

- 

- 

- 

- 

+ 

Dubirap-hia  sp.  2 

- 

- 

- 

- 

- 

t-laeronychiis  glabra tus 

- 

- 

- 

- 

- 

*■ 

Stenelmis  arena ta 

- 

- 

11 

- 

11 

4.4 

Hydrophi 1 idae 

Berotut  fratemus 

- 

- 

- 

- 

- 

+ 

13.  infusaatiiO 

- 

- 

- 

- 

- 

+ 

Chaetai'thria  a  tea 

- 

- 

- 

- 

- 

+ 

Cymbioduta  cf.  bh/naharb' 

- 

- 

- 

- 

- 

+ 

Enoch  rut  oah  Porous 

- 

- 

- 

E.  pygmaeus  nebulosuc. 

- 

- 

- 

- 

- 

+ 

Uydtt'ochara  oh  tut, a  :a 

- 

- 

- 

- 

+ 

Paraoymus  oubcupr,  us 

- 

- 

- 

- 

- 

Tvop>is  Lernius  sj»p.  (imm.itma 

- 

- 

- 

- 

+ 

Noteri dae 

Cuphicellus  bicolor 

- 

- 

- 

- 

Pscphcnidae 

Pscph'  nun  herrichi 

1  1 

11 

- 

- 

- 

4.4 

Tr i ohoptcra 

Hydropsych idae 

Cheuimtopsyche  sp. 

- 

- 

- 

- 

- 

+ 

C.  pet  tit?- 

~ 

- 

- 

V 

iso 


BENTHOS  COLLECTED  AT  STATION  1 
CAPE  LA  CROIX  CREEK1 
(concluded) 


■  w 

TAX  A 

1 

R  E  P 
2 

L  I  C 
3 

A  T  E  S 

4 

5 

MEAN 

Trichoptera  (concluded) 
Philopotamidae 

Chimarra  atevrima 

+ 

C.  feria 

- 

- 

- 

- 

- 

+ 

Diptera 

Chironomidae 

Criaotopus  sp. 

11 

11 

22 

^  .  >' 

C.  bicinctus 

- 

66 

- 

198 

33 

59.1 

Corynonrura  scutellata 

- 

ii 

- 

- 

- 

2.2 

Tarty  tarsus  sp. 

- 

- 

11 

- 

2.2 

MAI.ACOSTRACA 

Amphipoda 

Gammaridae 

Gamtarus  pseudolirmaeus 

242 

308 

418 

275 

154 

279.4 

Isopoda 

Asellidae 

Asellus  b.  brevicauda 

22 

88 

11 

55 

275 

90.2 

TOTAL  NUMBER  OF  SPECIES2 

6 

8 

9 

6 

7 

14 

TOTAL  NUMBER  OF  INDIVIDUALS 

352 

605 

682 

671 

594 

580.8 

lEntries  represent  numbers  of  benthic  macroinvertebrates  per  m2 ;  "+"  = 
collected  during  non-quantitative  sampling. 

2Quantitative  only. 


ro  ro 
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BENTHOS  COLLECTED  AT  STATION  2 
CAPE  I  .A  CROIX  CREEK1 


R  I:  P  I.  I  C  A  T  E  S 


TAXA 

1 

2 

3 

4 

5 

MEAN 

iNNEI.IDA 

01 igochacta 

Limochnlus*  hoffm. 

O  O 

Li. 

4  .4 

L.  udekemicius 

- 

- 

11 

- 

11 

4  .4 

Pristina  brovisctu 

1 1 

- 

- 

11 

- 

4.4 

F.  plumaoe* 

- 

- 

11 

- 

2.2 

N'SHCTA 

Hphemcroptera 

Baetidae 

Centroptihon  sp. 

it,.;, 

264 

33 

198 

132 

Cacnidac 

Cacnis  sp. 

_ 

_ 

11 

11 

- 

4.4 

lieptageniidac 

F'tenontana  tripuiu  rial  nr, 

. 

1 1 

44 

11 

_ 

13.2 

l.eptophlebi  idac 

Para 7  t?; >  toph  labia  'v  wans 

_ 

- 

11 

- 

- 

2 . 2 

PI ecoptera 

Perl idae 

ucoperi a  a lyneua 

ti 

11 

4.4 

Perleat-a  placidi 

- 

- 

- 

- 

11 

2.2 

Co leopt era 

E 1  in  idae 

t.  me  Intis  arena  t.  z 

1 1 

44 

11 

13.2 

Pscphcnidae 

Fsaphenas  hari'icki 

_ 

- 

11 

2 . 2 

Tr i choptcra 
llydropsychidae 

: %  '.cut, ",\t  i  ‘ii,  ■  spp - 

-  1 1. 

S94 

242 

i’ll  i  lopot am iilae 
'fiimarva  sp. 

1 1 

_ 

_ 

_ 

.. 

?  7 

obs<mra 

i  i 

- 

- 

- 

22 

6.6 

i '  i  pt  era 

Ch i  ronoinidae 

'"nironotrus  v i pnrin r. 

'  i 

231 

22 

121 

77 

'r:iptochip,.'}un'iUi}  fu 7  ous 

- 

121 

1 1 

- 

30.8 

’ll  uptotondi /’.  lot.- if,  run 

- 

- 

- 

44 

8.8 

Hl-’vo tandiprs  p>:d,  if  us 

- 

1  7 

- 

- 

- 

4  .4 

Polppadi I uni  saala, muni 

- 

77 

- 

- 

- 

IS. 4 

I'uochl.iius  sp. 

- 

-7  -> 

- 

11 

6.6 

/.  hoUus 

i  i 

SS 

33 

60 

33 

46.2 

,  * ' e.noiik  i  vo>k  Tiur.  s  p . 

1  1 

- 

- 

- 

2 . 2 

Poiptnis  oto! /.it  uo 

- 

- 

- 

6.6 

r,i>iu  tarsus  sp . 

- 

22 

11 

- 

6.6 

r  j 


I 


BENTHOS  COLLECTED  AT  STATION  2 
CAPE  LA  CROIX  CREEK1 
(concluded) 


TAXA 

1 

REP 

2 

L  1  r 
3 

ATIiS 

4 

5 

MEAN 

Churonomidac  (concluded) 
Thienemanr.imyia  complex 

22 

44 

13.2 

Simuliidae 

Simulium  sp. 

- 

121 

154 

22 

22 

63.8 

MALACOSTRACA 

Amphipoda 

Cammaridac 

Gajmarus  psaudolirtmaeus 

132 

33 

110 

33 

132 

88 

Isopoda 

Asellidae 

Ascllus  b.  brcvicauda 

33 

ii 

- 

11 

11 

13.2 

TOTAL  NUMBER  OF  SPECIES 

11 

14 

12 

11 

16 

29 

TOTAL  NUMBER  OF  INDIVIDUALS 

1023 

1089 

484 

231 

1287 

822.8 

'Entries  represent  number  of  benthic  macroinvertebrates  per  m2 


I 
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liliNTI  10S  COLLECTED  A')'  STATION  5 
CAPE  LA  CROIX  CRLLK 1 


U  I  V  \_  I.  C  A  T  E  S _ 

TAXA  '  V"  2  '  '  3  4  5  MEAN 


AN  NT.  I  IDA 

Li  n:Jinea 
Erpobdellidae 


i, :  >:>obde  l  la  :  undo  i  - 

- 

- 

\  3 

- 

- 

8.6 

01  i  gochaeta 

!'}'■  mxhiura  sowerby ' 

- 

- 

•13 

- 

4.3 

17.2 

i-imiodri  lus  spp.  ( Denature) 

- 

lie] 

387 

- 

64  5 

438.6 

.  cervix 

- 

387 

- 

- 

- 

77.4 

kof  finds:  ■■  ri 

1  SOS 

172 

- 

905 

541.8 

.  .  udckemiahus 

i_9 

1 1  s 

129 

- 

- 

94.6 

.V.',:  communis 

2118 

86 

- 

215 

111.8 

V.  vodabil:  \ 

43 

- 

- 

25.8 

’ .  'sco  lex  vjviccja : : 

- 

- 

- 

86 

17.2 

■\vnothr ix  Jcjdcvek;- i 

•  ,  •; 

1 2L» 

- 

- 

86 

51  .6 

i\'.vrmoiijetu7-;s  euro  V.  'sue 

- 

- 

- 

86 

17.2 

Tub  if  ex  tab  if  ex 

18 

- 

- 

- 

8.6 

N SECT A 

i  phemeroptri a 

Caen idae 

• '.ionic  sp. 

4  3 

- 

4  3 

- 

17.2 

ilcptageni  idae 

.  •  tenor.crna  f> mom  tic-i 

- 

- 

- 

- 

+ 

iini-unatanm 

- 

- 

4 

: !  eopt  era 
lis  t  i  sc  idae 

'  ■; -to tt. i >? tern  y.uuo 

- 

- 

- 

- 

4 

<!•.  >I‘UC  C  t .  eo>  c.  irni  l:  o 

- 

- 

- 

4 

'  :  "ii'  '  ■  ‘  'i.  /? 

- 

- 

- 

- 

4 

<■  t  :  coi  ~ 

- 

- 

- 

4 

'  '  ir'ic  locus  iris 

- 

- 

- 

- 

4 

i  l:n idae 

■  •  >idr.  ‘a  cf.  -j/.r 

S'  i% 

4  3 

- 

- 

25. S 

3  1  Oil  i  dae 

rb  r  sp. 

- 

- 

- 

- 

4 

i  yd roph i 1 i dae 

sue  •  • 

- 

- 

- 

4 

‘  -ri  ! .  cl’. 

- 

- 

- 

4 

;  '>7.’ '.7.’  :  7.*  r.  '  u  ’ 

- 

- 

4 

■  i  r  :  .\-'U H.i  <"  7*'  • ;  *•  «,* 

- 

- 

- 

4 

!  is1,  >‘<040  '  i<  ■colic 

-'■T.V  -  /  f -7.' ‘ 

- 

- 

- 

- 

4 

'.copleia 
'  l  -  .y  r  i  dae 

'  I’ icon:  ! 

- 

- 

4 

9 
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BENTHOS  COLLECTED  AT  STATION  3 
CAPE  I  .A  CROIX  CREEK1 
(  cone  1  tided ) 


9 


TAXA 


l<  E  T  I.  1  C  A  T  E  S 

1  2  3  4  5  ME!  AN 


Trichopteru 
Hydropsych idao 


C*'. donate -t  a y eke  pc t-tit : 

- 

- 

- 

- 

- 

+ 

H.tdt'opsy-'hc  ovvis 

- 

- 

- 

- 

- 

+ 

Patanyia  j'hiva 

- 

- 

- 

- 

- 

+ 

Le  itocer idae 

C  "fade a  tvmsocrsus 

- 

- 

- 

- 

- 

+ 

(.h.cetis  a mspivu : 

- 

- 

- 

- 

- 

+ 

Phi lopotamidae 

Chim  in'  a  obsemt: 

- 

- 

- 

- 

-f 

Psychomy i idae 

Ccnicitrci  Uaca 

- 

- 

- 

- 

- 

+ 

Nc.ureclipsis  useularis 

- 

- 

- 

- 

- 

+ 

Diptera 

Chironomidae 

Chi rcncrue  a  t tcy.ua  t  uc 

172 

_ 

. 

_ 

_ 

34  .  1 

C.  vipavi us 

- 

- 

4  3 

- 

1  ”  2 

4  3 

Cryptoaki I'.momis  ful van 

4  3 

- 

172 

- 

- 

4  3 

Polypcdi ' :on  realacKurt 

172 

301 

1  29 

- 

00 

133.0 

Free! ad ins  sp. 

- 

4  5 

- 

- 

- 

S.o 

F.  be  Hue 

172 

8t> 

172 

4  5 

121 

118.8 

Tanyvua  >:i  „•/  ukc  t  i pennie 

- 

- 

43 

- 

- 

S.O 

Tany tar cue  sp . 

43 

- 

- 

- 

86 

25.8 

MALACOSTRACA 

I sopoda 

Asel 1 idae 

Asel lue  b.  bre oicauda 

- 

- 

43 

- 

- 

8.0 

TOTAL  NUMBER  OE  SPECIES2 

8 

15 

14 

•*> 

11 

23 

TOTAL  NUMBER  OF  INDIVIDUALS 

903 

4300 

1591 

8(> 

2509 

1877.8 

’Entries  represent  number  of  benth’  ■  macro  invertebrate's  per  m2 ;  "+"  = 
collected  during  non-quant itat ivc  sampling. 

2 Quantitative  only. 
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BENTHOS  COLLECTED  AT  STATION  4 
CAPE  LA  CKO IX  CREEK1 


TAXA 

'l 

R  E 
2 

P  L  I  C 
3 

A  T  E  S 
"4 

5 

MEAN 

ANNELIDA 

Oligochaeta 

Limnodrilus  spp.  (immature) 

1075 

1032 

946 

731 

688 

894.4 

L.  cervix 

- 

- 

43 

- 

- 

8.6 

L.  claparedoianus 

$$7 

1032 

43 

43 

301 

361.2 

L.  hoffmeisteri 

1247 

3693 

2107 

344 

1419 

1763 

L.  mawneensis 

- 

- 

215 

- 

- 

43 

L.  udekemionus 

80 

344 

559 

172 

129 

258 

Peloscolex  sp. 

.44  ; 

- 

- 

- 

- 

68.8 

P.  freyi 

1 JJ 

- 

- 

- 

- 

25.8 

P.  variegatus 

172 

2S8 

129 

- 

- 

111.8 

Potamothrix  sp. 

SO 

- 

- 

- 

86 

34.4 

P.  vejdovskyi 

4.40 

- 

- 

- 

- 

86 

Pristina  breviseta 

- 

- 

- 

43 

- 

8.6 

Pscomoryctides  curvisetosus 

- 

- 

516 

- 

- 

103.2 

Tubifex  tubifex 

- 

- 

- 

43 

8.6 

INSECTA 

Coleoptera 

Elmidae 

Stenelmis  cf.  crenaba 

43 

8.6 

Diptera 

Chironomidae 

Procladius  bellus 

43 

8.6 

Thienemannimyia  complex 

!3 

- 

- 

86 

- 

25.8 

TOTAL  NUMBER  OF  SPECIES 

10 

6 

8 

7 

6 

17 

TOTAL  NUMBER  OF  INDIVIDUALS 

3099 

6107 

4558 

1462 

2666 

3818.4 

'Entries  represent  number  of  benthic  macroinvertebrates  per  m2 . 
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BENTHOS  COLLECTED  AT  STATION  5 
WALKER  CREEK1 


TAXA 


INSECTA 
Ephemeroptera 
Bactidae 
Centvoptilim  sp. 
Coleoptera 
Elmidae 

Stenelmis  cf.  ovenata 
Trichoptera 
Hydropsychidae 
Cheumatopsyohe  sp. 
Diptera 
Chironomidae 
Ahlabesmyia  sp. 

A.  mallochi 
Chironomus  attenuatus 
C.  ripariu8 
Cricotopus  bicinatus 
Cryptochironomus  fulvus 
Glyptoterdipes  lobiferue 
Hamischia  sp. 

Lav8ia  sp. 

Micro tendipee  pedellus 
Paratendipes  albimanus 
Polypedilum  illinoenee 
P.  scalaenm 
Procladiu.8  sp. 

P.  bellus 

Psectrotanypus  dyari 
Stenochironomus  sp. 
Tanytar8u8  sp. 
Thienemannimyia  complex 

MALACOSTRACA 
Amphipoda 
Gammaridae 
Garmarus  minus 
G.  pseudolimnaeus 
Isopoda 
Asellidae 

A8ellus  b.  breviaauda 


REPLICATES 

1 

2  3  4 

S 

55 

“ 

11 

22 

33 

- 

* 

11 

“ 

11 

. 

77 

11 

44 

- 

- 

- 

- 

231 

77 

- 

253 

121 

- 

11 

- 

22 

- 

44 

- 

- 

44 

- 

66 

22 

- 

121 

44 

121 

- 

- 

44 

- 

55 

- 

- 

- 

- 

22 

- 

- 

- 

- 

44 

- 

- 

- 

- 

11 

33 

- 

- 

- 

- 

- 

- 

22 

- 

- 

- 

- 

33 

33 

- 

- 

- 

11 

- 

- 

22 

- 

121 

11 

44 

- 

- 

- 

- 

11 

- 

- 

- 

- 

44 

44 

- 

11 

- 

- 

44 

- 

- 

33 

66 

44 

- 

11 

11 

22 

66 

11 

44 

132 

TOTAL  NUMBER  OF  SPECIES 

16 

10 

2 

17 

6 

25 

TOTAL  NUMBER  OF  INDIVIDUALS 

847 

308 

88 

1078 

231 

510.4 

Entries  represent  number  of  benthic  macroinvertebrates  per  m2. 


BENTHOS  COLLECTED  AT  STATION  6 
UNNAMED  WETLAND1 


TAXA 

1 

REP 

2 

LIC 

3 

AT0S 

4 

5 

MEAN 

ANNELIDA 

Hirudinea 

Glossiphoniidae 

Helobdella  punctatolineata 

+ 

Plaaobdella  multilineata 

- 

- 

- 

- 

- 

+ 

Oligochaeta 

Aulophorus  f 'urcatus 

172 

_ 

172 

68.8 

Branchiura  t  owerbyi 

- 

172 

172 

1 72 

- 

103.2 

Dero  digita.  a 

- 

- 

- 

- 

387 

77.4 

D.  nivea 

516 

602 

- 

- 

- 

223.6 

D.  obtusa 

- 

344 

86 

516 

301 

249.4 

Lirtmodrilus  spp.  (immature) 

- 

688 

43 

688 

- 

283.8 

L.  claparedeianus 

- 

430 

- 

- 

- 

86 

L.  hoffmeisteri 

344 

688 

215 

602 

129 

395.6 

L.  maumeensi s 

- 

86 

258 

- 

215 

111.8 

L.  udekemianus 

344 

- 

- 

172 

- 

103.2 

Lumbriculus  variegatus 

- 

- 

- 

- 

43 

8.6 

Nais  communis 

1892 

344 

129 

688 

559 

722.4 

N.  simplex 

516 

- 

- 

602 

129 

249.4 

N.  variabi lis 

- 

- 

- 

172 

258 

86 

Peloscolex  ferox 

- 

1032 

- 

- 

- 

206.4 

P.  nrultisetosus 

688 

- 

43 

- 

- 

146.2 

P.  variegatus 

2580 

- 

301 

- 

- 

576.2 

Potamothrix  vejdovskyi 

1518 

602 

172 

516 

387 

645 

Pristina  aequiseta 

- 

86 

- 

- 

17.2 

P.  breviseta 

172 

- 

43 

516 

43 

154.8 

P.  longiseta  leidyi 

- 

- 

- 

172 

- 

34.4 

P.  plumaseta 

172 

- 

- 

- 

- 

34.4 

Psarmoryctides  curvisetosur 

- 

172 

- 

- 

- 

34.4 

Slavina  appendiaulata 

516 

- 

43 

- 

- 

111.8 

Stylaria  lacustris 

688 

- 

- 

- 

- 

137.6 

INSECTA 

Ephemeroptera 

Caenidae 

Caenis  sp. 

43 

43 

17.2 

Heptageniidac 

Sbenonema  tripunctatum 

„ 

_ 

_ 

♦ 

Coleoptera 

Dytiscidae 

Celina  anguetata 

+ 

Copelatus  glyphicus 

- 

- 

- 

- 

- 

♦ 

Hydroporus  vittatipermis 

- 

- 

- 

- 

- 

♦ 

Laaoophilus  proximue 

- 

- 

- 

- 

- 

♦ 
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BENTHOS  COLLECTED  AT  STATION  6 
UNNAMED  WETLAND1 
(continued) 


TAXA 

1 

REP 

2 

L  I  C 
3 

A  T  E  S 

4 

5 

MEAN 

Dytiscidae  (concluded) 

Thermoneotes  o.  omaticollis 

- 

• 

- 

- 

- 

+ 

Uvani8  lacuatris 

- 

- 

- 

- 

- 

+ 

Haliplidae 

Pcltodytes  dunavani 

- 

- 

- 

- 

- 

+ 

P.  muticus 

- 

- 

- 

- 

- 

♦ 

P.  sexmaaulatus 

- 

- 

- 

- 

- 

Helodidae 

Prionocyphon  sp. 

- 

- 

- 

- 

- 

+ 

Hydrophilidae 

Burosus  fratemus 

- 

- 

- 

- 

- 

+ 

B.  pcmtherinus 

- 

- 

- 

- 

- 

+ 

B.  peregrinus 

- 

- 

- 

- 

- 

+ 

Enoahrus  consortus 

- 

- 

- 

- 

- 

+ 

E.  ochraceus 

- 

- 

- 

- 

- 

+ 

E.  pygmaeus  nebulosus 

- 

- 

- 

- 

- 

-f 

Helophorus  sp. 

- 

- 

- 

- 

- 

+ 

Paracymus  subcupreus 

- 

- 

- 

- 

- 

+ 

Tropistemus  lateralis 

nimbatue 

- 

- 

- 

- 

- 

+ 

Noteridae 

Bydrocanthus  tricolor 

- 

- 

- 

- 

- 

Trichoptera 

Hydropsychidae 

Cheumatopsyche  pettiti 

- 

- 

- 

- 

- 

+ 

Hydrop8yche  orris 

- 

- 

- 

- 

- 

Potamyia  flava 

- 

- 

- 

- 

- 

+ 

Leptoceridae 

Ceraclea  transversus 

- 

- 

- 

- 

- 

+ 

Nectopsyche  albida 

- 

- 

- 

- 

- 

+ 

Diptera 

Ceratopogonidae 

Palpomyia  complex 

- 

- 

43 

- 

- 

8.6 

Chaoboridae 

Chaoborus  punctipennis 

- 

172 

- 

- 

- 

34.4 

Chironomidae 

Procladiu8  bellus 

- 

172 

- 

- 

43 

43 

Thienemannimy ia  complex 

- 

- 

- 

- 

43 

8.6 

MALACOSTRACA 

Amphipoda 

Talitridae 

Hyalella  azteca 

- 

- 

- 

- 

- 

+ 
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BENTHOS  COLLECTED  AT  STATION  6 
UNN J  V.  -iTLAND1 
t  ac'adcd) 


REP 

LIC 

A  T  E  S 

TAXA 

1  2 

3 

4  5 

MEAN 

TOTAL  NUMBER  OF  SPECIES2 

15  15 

13 

12  12 

30 

TOTAL  NUMBER  OF  INDIVIDUALS 

11)143  5653 

1591 

4988  2S37 

4979.4 

'Entries  represent  number  ot‘  benthic  nucroinvertcbrates  per  m2;  = 

collected  during  non- quantitative  sampling. 

2 Quantitative  only. 


APPENDIX  4 


RESULTS  OF  FISH  COLLECTIONS  IN  STREAM  AND  WETLAND  HABITATS 
IN  THE  CAPE  LA  CROIX  CREEK  WATERSHED 
11  JUNE  1976 
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FISH  COLLECTED  AT  STATION  1 
CAPE  LA  CROIX  CREEK1 


TAX  A 

NUMBER  OF 
SPECIMENS 

RANGE 
(T.L. ,mm) 

WEIGHT 

(g) 

CYPRINI FORMES 

Cyprinidae 

Campos toma  anomalum 
Stonerolle*' 

198 

46  to  82 

414.2 

Notropis  luti-ensis 

Red  shiner 

9 

48  to  64 

19.4 

Pimephales  notatus 
Bluntnose  minnow 

1 

62 

2.6 

Semotilus  atromaculaius 
Creek  chub 

6 

17  to  32 

0.9 

Catostomidae 

Erimyzon  oblongus 

Creek  chubsucker 

-> 

c. 

CN 

W 

00 

10.5 

ATHERINI FORMES 

Cyprinodontidae 

Fundulus  olivaceus 

Blackspotted  topminnow 

IS 

47  to  72 

37.8 

PERC I  FORMES 

Centrarchidae 

Lepomis  cyanellus 

Green  sunfish 

1 

158,  167 

198.0 

Lepomis  megalotis 

Longear  sunfish 

2 

52,  58 

6.1 

Percidae 

Etheostoma  speetabile 
Orangethroat  darter 

12 

47  to  57 

15.3 

'Specimens  collected  while  seining  125  m  length  of  stream,  mean  width 
2.6  m;  area  sampled  approximately  SI 5  . 


I 
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FISH  COLLECTED  AT  STATION  2 
CAPE  LA  CROIX  CREEK1 


TAXA 

NUMBER  OF 
SPECIMENS 

RANGE 
(T. L. ,mm) 

WEIGHT 

(g) 

CYPRINIFORMES 

Cyprinidae 

Campos toma  anomalum 
Stoneroller 

1 

69 

3.1 

ttotropis  lutrensis 

Red  shiner 

53 

31  to  55 

29.6 

tiotropis  stramineus 

Sand  shiner 

4 

44  to  54 

4.3 

Notropis  umbratilis 

Redfin  shiner 

226 

43  to  71 

260.3 

Fimephales  notatus 

Bluntnose  minnow 

1 

59 

2.2 

Semotilus  atromaculatus 
Creek  chub 

40 

14  to  31 

10.0 

ATHERINIFORMES 

Cyprinodontidae 

Fundulus  olivaceus 

Blackspotted  topminnow 

4 

52  to  62 

6.8 

PERCI FORMES 

Centrarchidae 

Lepomis  megalotis 

Longear  sunfish 

9 

36  to  89 

23.9 

Percidae 

Etheostoma  nigrum 

Johnny  darter 

1 

32 

0.3 

Etheostoma  speotabile 
Orangethroat  darter 

1 

25 

0.2 

'Specimens  collected  while  seining  45  m  length  of  stream,  mean  width  9 
m;  area  sampled  a}  roximately  405  m2. 
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FISH  COLLECTED  AT  STATION  3 
CAPE  LA  CROIX  CREEK1 


TAXA 

NUMBl-iv  OF 
SPECIMENS 

RANGE 
(T.L. ,mm) 

WEIGHT 

(E) 

CYPRINIFORMES 

Cyprinidae 

Diorida  nub  Ha 

Ozark  mi. mow 

40 

0.8 

Nceomis  hijUtvatut, 

Mornyhe.;.i  chub 

2 

27 

0.2 

Notropis  lj.tr  ens  V 

Red  shiner 

32 

59  to  59 

37. 5 

Uotropis  icnbratilu: 

Redfin  shiner 

so 

44  to  65 

42.3 

Catostomidae 

Catostomus  cornmevaoni 

White  sucker 

2' 

34,  46 

1.5 

ATHERINI FORMES 
Cypr inodon  t idae 
Fundulus  olivaceuc 


Blackspotted  topininnuw 

1  60  2.0 

Specimens  collected  while  soil  i 

m  length  of  stream,  mean  width  3.5 

m;  area  sampled  approx i.r.a  .  iy 


t 

j 
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FISH  COLLECTED  AT  STATION  4 
CAPE  LA  CROIX  CREEK* 


TAXA 

NUMBER  OF 
SPECIMENS 

RANGE 
(T.L. ,mm) 

WEIGHT 

(g) 

CYPRINI FORMES 

Cyprinidae 

Notropis  lutrensis 

Red  shiner 

7 

40  to  58 

10.1 

llotvopis  umbratilis 

Redfin  shiner 

159 

39  to  68 

209.1 

Pimephales  notatus 

Bluntnose  minnow 

3 

47  to  71 

6.8 

Catostomidae 

Minytrema  melcmops 

Spotted  sucker 

1 

311 

272.0 

SI LURI FORMES 

Ictaluridae 

Ictalvrus  me  las 

Black  bullhead 

1 

262 

233.0 

ATHERINIFORMES 

Cyprinodontidae 

Fundulus  olivaaeuB 

Blackspotted  topminnow 

3 

42  to  66 

5.2 

PERCI FORMES 

Centrarchidae 

Lepomis  ayanellue 

Green  sunfish 

1 

147 

59.5 

Lepomis  macrochirua 

Bluegill 

1 

109 

24.8 

‘Specimens  collected  while  seining  77  m  length  of  stream,  mean  width  6.5 
m;  area  sampled  approximately  500  ra2. 
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FISH  COLLECTED  AT  STATION  5 
WALKER  CREEK1 


T’AXA 

NUMBER  OF 
SPECIMENS 

RANGE 
(T.L. ,mm) 

WEIGHT 

(8) 

CYPRINIFORMF.S 

Cyprinidae 

Campostoma  anomahon 
Stoneruller 

20 

25  to  62 

15.2 

Semotilus  atromaonl'i bus 
Creek  chub 

ISO 

12  to  132 

67.0 

ATI  IE  R I N I  FORME  S 

Cyprinodontidae 

Fundulus  olivaceui; 

Blackspotted  topminnow 

25 

50  to  78 

55.3 

PERCIFORMES 

Centrarchidae 

Lepomis  cyanellus 

Green  sunfish 

2 

119 

45.9 

Specimens  collected  while  sell 

ring  25  n.  length  of  stream,  mean 

width  4 

m;  area  sampled  approximately 

]0«;  m*. 

I 
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FISH  COLLECTED  AT  STATION  6' 


? 

UNNAMED  WETLAND1 

TAXA 

NUMBER  OF 
SPECIMENS 

RANGE 
(T.L. ,mm) 

WEIGHT 

(g) 

ATHERIN I FORMES 

Poeciliidae 

Gambusia  affinis 
Mosquitofish 

29 

10  to  S3 

25.7 

'Specimens  collected  while 

seining  an  approximate 

area  of  15  m2 . 

I 


1 

I 


♦/•'IV* 


ENl 

DATE 

FILMEI 

pr8  -  8 

DTIC 


***  ’im 


